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IMPROVED METHOD OF TRANSPORTING BRICKS DVRING 
MANUFACTURE. 

In the accompanying engraving, we illustrate a new 
method of transporting bricks about the yard, from the ma- 
chine in which they are manufactured to the points at which 
the filled hacks are piled fordryingand storage. The general 
design is to enable the work to be done more readily and 
rapidly, and with probably a less number of hands than is 
usually required. Before proceeding to describe the plan in 
detail,we desire to direct the reader’s attention to the appara- 
tus’ for manufacturing the bricks depicted in the foreground 
of the engraving. This machine has already been illustrated 
in these columns, but is here presented in a horizontal in- 
stead of an upright position. The clay is transported directly 
from the bed and at once dumped into the hopper, whence 
it passes to a pug mill, within which it becomes thor- 
oughly ground, tempered, and reduced to a homogeneous 
mass of about the consistence of thick putty. Hence it passes 
to the molds which are formed in a mold wheel which re- 
volves in face of the pug mill. A follower beside the wheel, 
traveling along an incline, forces each brick from its matrix 
with all the angles and faces smooth, sharp, and perfect, so 
that the brick as it emerges is deposited upon the endless belt, 
A. The various devices for conveying the bricks from this 
belt to their storage places will be found represented in the 
engraving and described in the following lines: 

As the bricks are carried from the machine by the belt,they 
are removed from the latter by boys, who pile them six high 
upon the hack planks, B. The hack planks are board plat- 
forms constructed of three longitudinal boards, with suitable 
cross pieces and supports below, and resting on a series of fixed 
rollers which are inserted in socket rails, C, in the ground, 
After a hack plank is filled, it is easily slid over the rollers 
out of the way, and am empty one brought up in its place. 

At right angles to the line of rollers over which the hacks 
are transported,and crossing said line,is an excavation which 
extends entirely across the yard. Running upon rails, laid 
in the bottom of this ditch, is a switch car,D, the platform of 
which is flush with the level of*thegrewnd; so that the 
filled hack planks are easily slid from the rollers directly 
upon said car. The latter is then pushed along until oppo- 
site the point where it is desired to stow the hacks. Tracks 
are laid from such points in sets of three,and terminate at the 


consist of frames wider and higher than the hacks, and pro- 
vided with a hand windlass, chains, and grappling hooks. 
As soon as the switch car is in place, a truck is run directly 
upon it and over the hack, the hooks are caused to catch be- 
neath the latter, and then, by turning the windlass, the 
hack is raised from the ground. The truck is readily pushed 
by one man along the track to the point at which the hack is 
to be deposited, when the latter is let down by the windlass 
and detached from the truck, which returns for a new load. 

The truck runs on either pair of the three tracks so that the 
latter allow of the storing between them of two rows of 
brick. 

The saddles, as represented at F, are stowed between the 
sets of track during the drying of the bricks. This com- 
pleted, they are placed, asshown, in the distant heaps upon 
the tops of the piles. 

In anufacturing brick on a large scale, the matter of re- 
mov... them from the press and stacking them in a con- 
venient place, without unnecessary handling, is a very im- 
portant feature; and the arrangement, patented by E. R. 
Gard and shown in our illustration, seems to accomplish 
this object admirably. 

Further particulars may be obtained by addressing the 
Great American Brick Company, 260 Eleventh avenue,corner 
West 27th street, New York city. 


The North Polar Region. 

In an article upon the occasion of the sailing of the new 
British discovery expedition to the north pole, the London 
Times says: 

‘* So what we really begin this 29th day of May, 1875, is in 
all probability a progressive series of operations for the dis- 
covery of this planet’s most intractable and inaccessible 








| quarter. At present there lies within a few weeks of us, and 
‘right between us and inhabited continents, a circle, 1,400 
miles across, of which we know not even whether it be land 
or water, or in what respect it is affected by some conditions 
wholly different from our own. Is it anything more than a 
great refrigerator for the production of cold—that is, for the 
absorption of heat? If water preponderate there, then the 
cold need not be so extreme as we imagine; and just as the 
equator is not everywhere hotter than the tropics, just as 
the eastern hemisphere is warmer by 10° in north latitude 





edge of the excavation, and upon them are trucks, E, which 








than the western, and the northern hemisphere very 


much warmer than the southern, so even the arctic circle 
may have the benefit of some genial influences. It has at 
least half a year of continuous day. What if it be found 
sufficiently habitable for the establishment of stations in 
which the production and economy of heat will be the only 
serious difficulty? Science is sanguine, but it confesses it- 
self to be hoping against hope as to the matter of its expecta- 
tions. An animal or two, seeds that can stand any cold, 
some of the lowest forms of vegetable life, and perbaps -or- 
ganisms in the sea, the possible revelations of an atmos- 
phere completely clear of aqueous disturbance, figure promi- 
nently in the catalogue of hope. If, as is suspected, there be 
ingredients in the earth’s atmosphere too subtle for chemical 
analysis, the spectroscope may detect them in a region where 
humidity no longer embarrasses the question. Then what 
is the aurora? Is it of earth,or of heaven? Is it meteoric? 
Is it cosmic? Does it reveal a universal medium? Is it a 
magnetic phenomenon? At about the 70th degree of lati- 
tude the expedition will reach the other side of the magnetic 
pole, and will have to steer by rules the contrary of ourown, 
and becoming more and more complex til] the needle points 
finally to the center of the earth. At the pole not only the 
compass, but even the sun, moon, and stars will cease to be 
available for the usual purposes of observation; that is, if 
anything should happen to the chronometers, for all will then 
depend on the preservation of Greenwich time. The forlorn 
hope told off for the pole will have to mark its track very 
carefully if it would be sure of retracing its course back 
again. The geologists, ethnologists, and palwologisis fret 
at their exclusion, but they must admit their chances would 
be small indeed. They can wait, at all events. Perhaps the 
one hope widest felt and deepest is that of something un- 
known and unconjectured. Who would have guessed a few 
years ago that the interior of Africa was populous and de- 
lightful, that the ocean was full of life and undergoing change, 
or that the elements and fabric of the sun would yield to 
analysis? The expedition is a lottery, in which we know too 
well there are blanks, but in which there are sure to be some 
prizes, perhaps one or two great ones.” 











FERMENTATION of food should be guarded against as the 
warm weather approaches. This action is always liable to 
cooked vegetables when set aside. Instead of warming up 





cold messes,it is better to scald them. 








GARD’S BRICK MACHINE AND TRANSPORTING APPARATUS 
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WORK FOR ARCTIC EXPLORERS, 


The scientific work, laid out for the arctic exploring expedi- 
tion which lately sailed from England, probably excelled in 
scope and variety that of any preceeding expedition as remark- 
ably as its material outfit did. The instructions for the guid- 
ance of the observers were prepared by the most eminent Eng- 
lishmen in the several departments of research, and are min- 
ute and comprehensive enough to keep the explorers from 
idleness, whatever else may befall them. 

Popularly the grand object of the expedition is to reach 
the pole; practically that is one of the least important of 
the many purposes of the voyage. And a couple of years 
spent in arctic regions can scarcely fail to be fruitful scien- 
tifically, even if the pslestillremains unwon. There is much 
to be learned of the natural history of those frigid regions, 
and many physical phenomena await solution there. Chief 
of the latter may be regarded the magnetic condition of that 
portion of our globe. 

Arcustomed to the near coincidence of compass north with 
astronomical north in this part of the world, it is all but im- 
possible for us to form any adequate conception of the mag- 
netic confusion that the explorer has to deal with in arctic 
regions, when compass north is no longer toward the pole 
but toward an area west of Baffin’s Bay, in north latitude 70°, 
—the magnetic pole. This point will lie to the astronomical 
southwest of the expedition when it reaches Smith’s Sound, 
where the Alert hopes to go into winter quarters; in other 
words, astronomical southwest will there be identical with 
compass north, and the north pole will lie to the southeast 
by compass. 

As « guide to the expedition, three provisional maps have 
been constracted, showing, for the whole unexplored area, the 
magnetic condition which may be expected if the distribu- 
tion of terrestrial msznetism be such as our present know- 
ledge indicates. The most important of these maps of the 
magnetic elements shows the assumed lines of compass di- 
rection over the whole circumpolar area, and the 
of Greenland, Baffin’s Bay, and Davis’ Strait, and also, ap- 

proximately, the lines of equal declination between the north 
pole of the earth and the northern magnetic pole over the 
same areas, The importance of such information to the ex- 
plorers is shown by the following example: 

Suppose the expedition to have arrived at the parallel of 


pole will be due east by compass. They start in an astro- 
nomically easterly direction for a sledge journey along the 
parallel of 85°. In longitude 20° W. of Greenwich the north 
pole will bear northeast. When longitude 40° E. of Green- 

wich is reached, the astronomical and magnetic meridian will 
correspond ; the north pole will lie between the explorers and 
the magnetic pole, and the compass will therefore point to the 
true north. In longitude 180° the pole will ‘ar due west; 

and in longitude 112° W. of Greenwich, the explorers will 
have arrived between the north pole and the magnetic pole, 
and consequently the north pole will bear due south. 

Should the expedition be so lucky as to reach the pole, 
all the points of the compass will be south ; latitude and 
longitude will vanish; the north star will lie directly over 
head, and all the other stars will revolve around it, neither 
rising nor setting. The moon will remain for days above 
the horizon, and the sun, in summer time, will make an un- 
broken circuit of the heavens, yet always in the south. 
Time in its ordinary sense will cease ; morning, noon, and 
night will be one; the dial of the heavens will be a blank. 

The astronomical instructions prepared by Mr. Hind, su- 
perintendent of the “‘ Nautical Almanac,” give data for two 
eclipses of the sun in the polar area in 1876 and 1877; also a 
list of occultations of stars by the moon visible in or near the 
probable winter quarters of the expedition, 82° N. latitude 
and 60° W longitude, between September 1875 and March 
1877, which will enable the observers to employ the best 
means of determining their longitude. 

Special arrangements have been made for the spectroscopic 
study of the aurora, the instructions for which were prepared 
by Professor Stokes. 

Professor Tyndall furnishes hints for the observation of 
glacial phenomena; the rapidity of the conduction of heat 
through ice; the rate at which the ends of glaciers advance 
into the sea; whether icebergs are formed by the buoyancy 
of the masses of ice thrust under the water, or by the weight 
of overhanging ice cliffs whose bases have been worn away 
by the waves; what kinds of matter are brought down from 
the interior by glaciers and transported by icebergs; the con- 


34 | dition of rocks and hills along the sides of glaciers; the color 
44|of the ice and its veining at the ends of glaciers; also the 


color of the sky, the presence or absence of germs in the air, 
the range of sounds, and so on. 

The solution of many weather problems will be looked for 
through continuous meterological observations, especially 


38 | with regard to storms which pass over the extreme northern 


part of Europe, many of them being connected with areas of 
barometrical depression which follow tracts lying within the 
arctic circle. 

Especial attention will also be given to tidal phenomena, 
particularly of the tidal wave which sets southerly through 
the northern part of Smith’s Sound, and indicates an open 
passage along the northern coast of Greenland. Pendulum 
observations will also be made, with a view to obtaining data 
toward the determination of the earth’s figure in high north 


42 | ern latitudes. 


The natural history of the region explored will be attended 
to with equal care. The instructions for biological and bo- 
tanical observations were furnished by Professor Huxley and 
Dr. Honker. The latter particularly refers to the deficiency 
of our knowledge respecting the hybridizing of certain of 
the species of arctic plants, especially those of draba, sazifra- 
ga, and saliz. He suggests also that the pollen of the various 
species should be carefully examined, and observations made 
as to whether it is carried by wind or by insects, and gives 
minute directions for observations touching the power of 
seeds to resist cold without loss of life. In this connection 
it may be remarked that not more than 762 species of flower- 
ing plants have been found in arctic regions, the number be- 
longing exclusively thereto being about fifty. Arctic Green- 
land furnishes 207 species, of which 195 are Scandinavian 
types, while only 12 are American and Asiatic types. Botani- 
cally, therefore, Greenland is much nearer to Europe than 
to America. Among the four plants collected by Dr. Bessell, 
of the Polaris, in latitude 82° N.—the extreme northern 
limit of phanerogamic vegetation, so far as known—was a 
near relative of our familiar dandelion. 

With microscopic plants and animals the arctic seas are 

abundantly furnished, and Professor Huxley directs especial 
attention to them in connection with the composition of the 
sea bottom for the testing of certain modern paleontological 
theories. Instructions for the collection and preservation of 
such low forms of life were furnished by Dr. Allman, who 
also directs attention to the phosphorescence of the sea, as 
far as it is due to living organisms. 
The explorers are also furnished with descriptive lists of 
the mammalia which may be seen, with directions for obser- 
vation and the preservation of specimens; also with instruc- 
tions with reference to the collection of geological and mine- 
ralogical specimens, meteorites, meteoric dust, and other 
matters of interest. 





INSTABILITY OF THE EARTH’S SURFACE. 

We are so accustomed to consider the solid earth to be the 
type of perfect stability that it requires quite an effort of the 
mind to elevate itself to the thought that even the rocks, 
which appear to be the foundation on which everything else 
rests, are of an unstable nature, subject to upheavals, de- 
pressions, and dislocations. Every observing mind that has 
seen bold mountain regions, railroad cuttings, or mining 
shafts must have been struck with the evidences of mighty 
disturbances, although perhaps a book on geology never 
came under his eye, It is the study of these disturbances 
which has created this science, one of the most interesting in 
the whole field of huinan knowledge 





changes was volcanic action, and that all the metamorphoses 
which have taken place were sudden and violent. The ob- 
servations of volcanic action and of the changes which it rap- 
idly produces in the earth’s surface necessarily led to such 
conclusions; but patient investigation, during long periods 
of time, has led to the knowledge of a mode of change, for- 
merly unsuspected, by slow upheavals and depressions, taking 
place gradually, at arate of one or more feet in a century. 
Such changes have been and are now constantly taking place, 
and necessarily must, if prolonged for a sufficiently long 
period of time, essentially change the earth’s surface, not 
only as to the relative hights of continents and islands, but, 
in connection with the ocean, as to the whole cosmography 
of our globe. 

We will not speak of the supposed continent Atlantis, men- 
tioned by the ancient mytho!ogicai writers, which was, they 
asserted, sunken in the Atlantic ocean; but we will only 
mention positive facts, recorded as a result of careful obser- 
vation. That the coasts and bottom of the Baltic sea are 
rising is an old and well established fact, the ancient 
shores being several thousand feet from the presen‘ water’s 
edge; while Great Britain and part of the west coast of Eu- 
rope, Holland, Belgium, and France are in a sinking condi- 
tion. The evidences in and around the British Channel have 
long since proved the probability of this, while the Astrono- 
mer Royal has announced that minute observations prove 
that Greenwich Observatory, with the ground upon which it 
stands, has been sinking ever since its establishment. 

In regard to our continent, it has been proved that the 
whole Pacific coas', especially California, with all its moun- 
tains, is perpetually rising, and that at a comparatively rapid 
rate. The land containing in its bosom our great American 
Lakes is slowly sinking; while southern Indiana, Kentucky, 
and the surrounding States are rising. Geological investi- 
gations prove that our great lakes, except Ontario, had for- 
merly a southern outlet; until, by gradual northern depres 
sions and southern upheavals, a northern outlet was formed 
from Lake Erie into Ontario, about 40,000 years ago. This 
outlet, the Niagara river, is still wearing away its channel. 
The division line, of the watershed south of the lakes and 
the Mississippi valley, has since that time been steadily tra- 
veling southward; and when Chicago recently turned the 
waters of Lake Michigan, through the Chicago river, into the 
Mississippi valley, the old state of affairs was artificially re- 
established. 

New Jersey is sinking, with New York city and Long 
Island, at the estimated rate of about 16 inches per century. 
The coast of Texas is ascending at a comparatively very rapid 
rate, some observers stating that it is as much as 30 or 40 
feet in the last half century. 

Combining these observations with the results of the recent 
deep soundings of the United States steamer Tuscarora in the 
Pacific Ocean, we find that the bed is evidently a sunken con- 
tinent, abounding in volcanic mountains some 12,000 feet 
high, many of them not reaching the surface of the ocean, 
and others which do so forming the numberless islands of 
the Pacific. The study of the coral rocks proves that this 
sinking has continually been taking place during several cen- 
turies, and observations of the coast will undoubtedly reveal 
the fact that it has not yet ceased. 

The most eminent German geologists and ethnologists now 
maintain that the locality of man’s primitive origin, the seat 
of the so-called Paradise, was in the Pacific Ocean south of 
Asia, whence the race slowly diffused itself northward to 
Asia, westward to Africa, and eastward to Australia. When 
the great Pacific continent slowly sank, so that the ocean 
commenced filling the valleys, man retreated to the m»un- 
tains, which, by continued sinking, were transformed into 
islands, and now form the many groups of Polynesia. ‘The 
insularity of the thus preserved races was not productive of 
civilization, which requires conflict, in which the superiors 
in the end gain the victory over the inferiors. In those 
islands, the inferior races were preserved for want of this 
conflict, hence their savage condition even at the present day ; 
while primitively the greatest advance took place at the spot 
of the most intense conflict, the continent of Southern Asia. 
Even at the present day, it has been said that gunpowder is 
the greatest civilizer. 


THE COLORADO POTATO BUG. 


The farmers in our vicinity are just now having their po- 
tato fields invaded by the celebrated Colorado bug, and the 
demand for Paris green has become so great throughout the 
country that, were it not an article obtainable in almost un- 
limited quantities, the price would be greatly enhanced. 

Let every user of the article keep-constantly in mind that 
Paris green is a deadly poison, and great care should be ta- 
ken in the handling of it. Hands from which the skin is 
abraded, or on which any sore exists, should be protected 
with gloves, and all precautions should be used against inha- 
ling the poison while mixing it. 

The following, from the Maryland Farmer, seems to be a 
practical mode of applying the poison to the vines. We 
would, however, suggest, that, on small patches, the dip- 
ping of a broom in the liquid and shaking it over the vincs 
be used as a substitute for the appliance which our contem- 
porary suggests : 


THE COLORADO BEETLE—THE BEST EXTERMINATOR. 





Sweeten a barrel of water with 1 gallon of cheap molasses ; 
then add and well incorporate 1 Ib. good Paris green, and ap- 
ply the same in one application to 1 acre of potatoes. The 
best mode of applying the liquid to the potato vines isin the 
use of a can that will contain 4 or5 gallons, which may be 





lashed on the back of aman, who may apply the liquid, very 


JuLy 17, 1875.] 


Srientific American. 


33 























uniformly and rapidly, by having two short pieces of ~ inch | 
india rubber hose attached to the bottom of the can, the oth- 
er end of the hose terminating in a tin rose, similar to that 
on watering pots. The liquid should be well stirred at each 
filling of the can, and it should be frequently and violently 
shaken daring the time of applying it. An active man can 
apply the poison to four acres of potatoes in a day with ease, 
and two applications, at proper intervals, will save the crop. 
The cost is estimated as follows: Hauling water, mixing, 
and applying the liquid, 30 cents per lb., two applications, 
60 cents; 2 gallons molasses, 60 cents; 2 lbs. Paris green, 


$1.40; total, $2.60. 


THE POWER OF SMALL ENGINES. 

One of the most frequently recurring questions, asked by 
our correspondents, relates to the power that can be obtained 
from an engine of given dimensions, with a specified steam 
pressure and number of revolutions per minute. As we have 
freq uently explained, questions of this sort can only be de- 
term ined definitely by means of tests. ‘i he rules, ordinarily 
foun d in works on the steam engine, for calculating the 
hors” power of an engine,give results that rarely accord with 
thos obtained in practice. Indeed, it is impossible to lay 
down rules that will apply to all cases, the construction and 
performance of different engines being so varied. We feel, 
however, that we must do something to satisfy the many 
readers who want information about the small engines which 
they are building or using. We have therefore compiled a 
table, from the best data at our own command, by which the 
performance of small engines of good design can be approxi- 
mately estimated. We have also added some examples to 
illustrate the use of the table. It is designed for engines 
with cylinders up 6 inches in diameter, and for piston speeds 
up to 400 feet a minute: the connection of the engine with 
the boiler being supposed to be tolerably direct, the ports 
and pipes being of sufficient size,and the steam valve closing 
when the piston has made 3 of the stroke. Even with all 
these suppositions, which probably represent the average 
conditions of small engines, the table will give results that 
are too large in some cases and too small in others, for the 
very reason that it does represent average conditions. With 
these explanations, we will proceed to illustrate its use. 

1. To find the area of a piston, knowing its diameter: Mul- 
tiply the square of the diameter by 0°7854. Example: The 
diameter of a piston is 3 inches. What is its area? The 
square of 3is9. Multipying 9 by 0°7854, we obtain 7°0686, 
as the area of the piston in square inches. It may be well to 
observe that, whether the piston has either a flat, rounded, 
or raised end, its effective area is to be calculated from the 
diameter, as explained above. 

2. To find the speed of a piston in feet per minute, when 
the length of stroke and the number of revolutions per minute 
are known: Multiply twice the length of stroke, in inches, 
by the number of revolutions per minute, and divide by 12. 
Example: An engine has a stroke of 3 inches, and makes 300 
revolutions a minute. What is the piston speed? Twice 
the length of stroke is6 inches. Multiplying by 300, and di- 
viding by 12, we obtain 150, as the piston speed in feet per 
minute. 

8. To find the horse power of an engine, when the diameter 
of the cylinder, thelength of stroke, the number of revolu- 
tions per minute, and the pressure of steam in the boiler are 
known: Find the area of the piston, in square inches, and 
the piston speed, in feet per minute. Find the number in 
the table, the nearest to the given steam pressure and cal- 
culated piston speed,and multiply it by the area of the piston. 
Example: An engine has a cylinder2 inches in diameter and 
with alength of stroke of 2 inches. It makes 400 revolutions 
a minute, with a boiler pressure of 50 lbs. per square inch. 
What is the horse power? Square of diameter of piston 4 
x 0'7854=3°1416, area of piston, in square inches. Twice 
the length of stroke 4 x 400=1600+12 = 183}, speed of pis- 
ton in feet per minute. Nearest piston speed in table is 180, 
and the number in table corresponding to piston speed of 
100 feet per minute and boiler pressure of 50 lbs. is 0:074; 
add the number corresponding to piston speed of 80 feet per 
minute, 0022; this will give the number corresponding to 
piston speed of 130 feet per minute, 0 096. Multiplying this 
by area of piston, 3°1416, we obtain, horse power, 0°3 +. 

The power so calculated is that available for useful work, 
such as would be developed on a friction brake, in an experi- 
ment made by the method explained on page 278 of our 
volume XXXI, 

If any of our readers test their engines in this manner, we 
would be glad to receive the results of their experiments, 
which will be useful in enabling us to correct the table, if 
necessary. 

4. To find the diameter of cylinder for an engine to de- 
velope a given horse power, when the piston speed, in feet 
per minute, and the pressure of steam in the boiler are 
known: Find, in the table, the number nearest to the given 
piston speed and pressure of steam. Divide the required 
horse power by 0°7854 times this number,and take the square 
root of the quotient. Example: An engine is to develope 2 
horse power, with a piston speed of 150 feet a minute, and 
& boiler pressure of 100 lbs. per square inch. What 
should be the diameter of the cylinder? The number in 
table, for piston speed of 100 feet, is 0-161, and for 50 feet is 
0-081, giving a total of 150 feet=0'242, Multiply this by 
0'7854, and we have a result of 0°1900668. Divide the horse 
power by the figure 0°1900668, and the quotient is 10°5226 +. 
The square root of 10:5226 is 3°24 +, or about 3} inches, the 
required diameter of cylinder. 

5. To find the length of stroke, in inches, when the pis- 
ton speed, in feet per minute,and the number of revolutions 





divide by the number of revolutions per minute. Example: 
The piston speed of an engine is 200 feet per minute,and the 
number of revolutions per minute is 300. What is the 


length of stroke? Multiplying 200 by 6, and dividing the 


product, 1200, by 200, we obtain 4 inches, as the length of 
stroke. 

In this article. we have presented the subject as plainly as 
possible, so that it can be used by all who have queries on 
power developed by small engines. 


EFFECTIVE HORSE POWER OF AN ENGINE WITH A PISTON 
ONE SQUARE INCH IN AREA, FOR DIFFERENT STEAM 
PRESSURES AND PISTON SPEEDS. 





Pre | Horse power corresponding to piston speed (in feet per minute)of 
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*In boller, by gage. 


THE KEELY MOTOR DECEPTION. 

We publish on another page a communication from the 
counsellor of the Keely Motor Company, Mr. Collier, and his 
colleagues, in reply to an article on the above subject given 
in our paper of June 26. We devote this space, first, be- 
cause the parties interested, feeling personally aggrieved by 
our remarks, have requested, as a matter of fair play, an op- 
portunity for reply ; and second, because we have hopes that 
some of our readers may be led thereby to study out the pro- 
bable processes by which these gentlemen have been precipi- 
tated into this delusion. Such studies may result in useful 
suggestions or new knowledge. It is not often that the 
active participants in delusions like this are willing to come 
forward and chronicle themselves in the broad and public 
manner that these persons have done. The mental or psy- 
chological phenomena will, we think, be found interesting 
subjects for investigation. 

An example somewhat similar to this Keely motor busi- 
ness occurred in London, in 1871, when Dr. William Crookes, 
the well known scientist, published his astonishing account 
of the spirit motor of Home, in which the spring gage was 
made to move by the simple pointing at it of the operator’s 
finger. The truth of this performance was attested by Dr. 
Crookes, who himself prepared the apparatus, by Dr. Wil- 
liam Huggins, by Edward William Cox, a distinguished law- 
yer, and by numerous other witnesses of undoubted relia- 
bility. Dr. Crookes and others were convinced by this exhi- 
bition that a new force, which he termed psychic force, had 
been discovered ; but Dr. iluggins, while attesting that the 
gage moved (in fact, the movement was made to record itself 
on paper), declined to express an opinion as to how the move- 
ment was produced. An account of these performances, 
with an engraving of the arrangement of levers and gage 
used, was published in the ScIENTIFIC AMERICAN, page 99, 
August 12, 1871. 

This motor of Dr. Crookes appears to surpass the Keely 
device in some respects. The power ic rvorkable at a low 
pressure, involves but little expense for apparatus, requires 
no blowing of air from the lungs, uses no hydrant pressure, 
and its success does not depend upon ‘“‘ cold vapor.” 

No one, we believe, has ever questioned the honesty of Dr. 
Crookes, or supposed for a moment that he had, personally, 
any hand in giving motion to the gage. The more reasona- 
ble supposition is that somebody, in some manner unob- 
served by those present, applied the necessary force to the 
instrument. 

The human senses are but weak instriments at best, easily 
played upon and deceived ; and those who have most highly 
prided themselves upon the possession of superior percep- 

tions, by which they were confident of their ability to detect 

the unreal from the real, have become lamentable examples 

of the ease with which the mind of man can be entrapped 

and led astray by mere appearances. 

In matters of Science and Mechanics, especially in those 

branches pertaining to the correlation of forces, it is only by 

the application of the most careful methods, coupled with 

the searching tests of mathematics, that reliable knowledge 

can be acquired and delusive conclusions avoided. 

As in the present example of the Keely motor, so in the 

case of the Paine electro-motor in 1871; the originator of the 
deception made the most solemn assertions that the machine 





the foursmall battery cups,which the witnesses saw stand- 





per minute, are known. Multiply the piston speed by 6,and 


reported large gains of power and detected no fraud. Their 
experiments were corroborated by many other intelligent 
witnesses. Special exhibitions were given to capitalists, 
who pronounced the show wonderful. 

We expressed the opinion that the whole thing was a de- 
ception, warning the public against investing means in the 
motor shares. We reproduced the well known mathematics 
of electric action, we showed the exact amount of force de- 
rivable, under the most favorable circumstances, from the con- 
sumption of a given amount of zinc and acid, as determined, 
after exhaustive experience, by the most eminent savans; 
and from these teachings, we pointed out the necessary falsity 
of the statements made in behalf of the pew motor. Paine, 
in reply to our strictures, reaffirmed all that he had before 
claimed for his motor, which he now alleged was far below 
the actual truth; he said that he was then engaged in build- 
ing a great and powerful engine which would be ready in 
ninety days, which would develop 500 horse power from a 
single cup, completely annihilate the figures given by us,and 
show to the world that people who, like the editor of the 

SCIENTIFIC AMERICAN, undertook to doubt or criticise the 
performances of amachine they had never seen and were 
practically unacquainted with, were jackasses, or “a fool,” 
as our friend Mr. Collier suggests others might properly say, 

‘“‘Tam familiar,” said Paine, “‘ with the experiments of 
Grove, Carpenter, Mayer, Faraday, Liebig, and a host of 
others, relative to the doctrines of correlation and conserva- 
tion of forces. Therefore, I am no tyro, but the peer of any 
authority you may quote; and as such I unqualifiedly assert 
that, instead of the miserably small result of 67,000 foot 
pounds from three grains of zinc(as stated in the ScreNTIFIC 
AMERICAN) we should realize 67,000,000 foot pounds. The 
forces developed by the action of a single Bunser: quart cell, 
if utilized and converted into power, would drive the largest 
ship afloat with a velocity only limited by the strength of 
the ship’s frame; and you and I will live to see the day, if 
our lives are lengthened to the usual term, when this state- 
ment will be verified, and that, too, without involving the 
question of perpetual motion,”’ 

This sort of talk prevailed with the capitalists; they swal- 
lowed the bait,paid in their money,took their sbhares—‘‘ with- 
out being urged ”—and that was the end of the five hundred 
horse power, no perpetual motion,one cup,engine,and motor, 

The Keely motor deception in all its aspects up to this date 
is but a repetition of the Paineaffair. The originator is very 
honest ; all the people who assist at the deception believe in 
him and in his machine. They know not precisely how the 
thing is done, or by what laws it is governed, but they know 
that it is done; and any suggestion to the contrary they seem 
to consider as a reflection on their personal intelligence and 
honor. 

The Keely performance is as follows: 

Keely blows from his lungs, for a period of 30 seconds, into 
a nozzle upon the generator. He connects the same nozzle, 
by means of asmall rubber tube, with the hydrant, and lets 
in five gallons of water under a pressure of 26} lbs. to the 
inch, then shuts off the water. He opens the valve of a pipe 
of to of an inch bore, between the generator and a gage or 
pressure indicator; and lo! the gage indicates 10,000 Ibs. to 
the square inch. 

Such, insum and substance, is the Keely motor, as set 
forth by the learned counsel of the company and corroborated 
by various mechanical experts, in the statements they have 
now freshly prepared for the especial benefit and enlighten. 
ment of the readers of the SCIENTIFIC AMERICAN ; corrobor- 
ated also by scores of other intelligent persons, so Mr, Collier 
assures us. 

The majority of our readers will doubtless conclude with 

us that, on the showing of the parties themselves, the whole 
thing must be classed as a second rate juggle—a mechanical 
Katie King arrangement, too contemptible for serious consid- 
eration. 
In our article of June 25, we assumed that the chief pur 
pose of the deception was to wriggle money out of silly peo- 
ple. It appears, from the confession with which Mr. Collier 
has favored us, that the very first practical use he made of 
the pretended invention was to obtain money from New 
York capitalists; that the second use Was to procure money 
from the same source; the third the same, and so on, until 
the treasury is considered full enough for the time being. We 
attribute to Mr. Collier no dishonorable motives or methods 
in financing his company ; but we think he confirms our state- 
ment as to the uses of the alleged invention. In connection 
with the letters from the various parties, given elsewhere, 
some further comments will be found, 


Synthesis of Therpyiene. 
Some time ago M. Berthelot published investigations in 
which he showed that the essence of turpentine, represented 
by the formula C,,. H,., resulted from the condensation of a 
special carburet, (,o Hs. This last, termed therpylere. zo 
one has ever seen until the present time, when M. Boschar- 
dat announces that he has produced it by synthesis. 








Monpay, the day following July 4 (which this year comes 
on Sanday), will be, as usual, observed as a holiday in this 
city. Pressmen, as well as men in other occupations, will 
suspend work on Monday; therefore if subscribers to the 
ScrENTIFIC AMERICAN fail to get this issue of the paper till 
a day or two later than usual, they will know the reason. 


Tue body of an American, John Blackford by name, has 








which he then had in operation derived its sole power from recently been found in a large ice block in the vicinity of Mont 


Blanc, after several days of thaw. The unfortunate tourist 


ing on a shelf at the side of the apartment. The machine had tried three years ago to ascend Mont Blanc without a 
was tested, with brakes, as to power,by well known practical guide, and had not since been heard of. Features and clothes 
electricians of this city, whose names are now before us, who | are perfectly preserved. 
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IMPROVED ENGRAVING MACHINES. 

We illustrate herewith two specimens of a series of ma- 
chines, designed and constructed by Mr. Ferdinand Lotz, of 
Offenbach, Germany, for the use of engravers, and having a 
very wide range of application, as they are intended for the 
production of line engraving, producing enlarged or redaced 
facsimile copies, and for making copies of reliefs of all kinds. 
Fig. 1 is a machine employed for engraving reliefs, medal- 
lions, ete., either the same size as the original, or enlarged or 





reduced. With it straight and curved lines in various com- 


with the atmosphere, two or three distinct layers of scale 
form on the surface, and, unlike the skin upon cast iron, can 
be readily detached, as by the bending or by hammering the 
metal. The outer layer of this scale is more highly oxidized 
than the inner, and is slightly redder ix. tinge from the pre- 
sence of a variable excess of ferric oxide over that contained 
in the inner layer. The oxide occurring in the outer scale 
is fusible only at a high temperature, is strongly magnetic, 
and slightly metallic in luster; while the inner layers are 
more porous, dull, and non-metallic in luster, less brittle 


with 
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cases, and recourse must be had to scrapers and hard brushes 
to remove the scale or rust. Having obtained a clean sur- 
face. the question arises what paint should be used upon 
iron? Bituminous paints, as well as those containing varia- 
ble quantities of lead, were formerly considered as solely 
available, but their failure was made painfully apparent 
when the structures to which they were applied happened to 
be of magnitude,or subjected to great inclemency of weather 
or to constant vibration. Recourse has, therefore, been had 
to iron oxide itself, and with very satisfactory results. Iron 





binations can be produced. The different natures of lines are 
formed by the use of change wheels, the forms of which vary 
with the design to be engraved. One of these wheels is 
shown mounted in place ; and it will be seen that bearing up- 
on it on the upper side is a steel point, to which motion is 
imparted as the wheel revolves, the motion of course vary- 
ing with the form of the wheel. This movement is then 
transferred from the arm carrying the steel point, through a 
set of levers to the bar carrying the diamond point, shown 
resting on a lithographic stone. For ruling straight lines the 
upper rack, shown in the engraving, is dropped, throwing 
out of gear the parallelogram which transmits motion to the 
carriage. The latter is then moved to the left hand side of 
the frame. By turning the crank handle, shown in the en- 





graving, motion is imparted through the gearing and rack 
and pinion, to the slide rest carrying 
the diamond point holder, and a line is 
drawn upon the stone. On turning the 
lever in the opposite direction, the gra- 
ver is raised out of the way. The slide 
rest is provided with a self-acting feed, 
which can be graduated with the utmost 
nicety. Sliding blocks are placed on 
the frame to regulate the travel of the 
carriage. Thick lines may be produced 
by giving the screw spindle, upon which 
the lateral motion of the graver depends, 
one twenty-fourth of aturn. The lines 
are then so close together as to appear 
as one, but dark lines may also be pro- 
duced by loading the cutter bar with 
shot, and thus increasing the pressure. 
in copying reliefs, it is necessary to move 
the carriage to about the middle of the 
machine, and to connect it with the pan- 
tograph shown in the engraving. The 
steel point actuated by the design wheel, 
and that part of the machine transmit- 
ting the motion thus applied to the steel 
point, have to be removed. 

The original is fixed upon a cross plate 
below the carriage, in the position indi- 
cated on the engraving, and the steel 
point is then carefully carried over each 
part of the original, the motion being 
transferred to the diamond point. 

The horizontal spindle of the carriage, 
to which the original is secured, carries 
at one end a ratchet wheel and crank, 
and by this combination the points are 
shifted through the space of one line, so 
as to occupy fresh ground. In redu- 
cing or enlarging originals, a suitable 
connection is made between the carriage 
and the pantograph. 

In forming straight and curved or 
wavy lines, a design wheel of the re- 
quired pattern is fixed in the position 
shown, and operates as already described. 

Fig. 2 represents an adaptation of the same principle, and 
is intended chiefly for engraving bank notes, checks, etc. 
With this, reductions or enlargements can be made, by the 
aid of the pantograph attached to the instrument. 

Painting of Wrought Iron. 
Mr. E. Spon, in a paper read before the Society of En- 
glish Engineers, says: 
In considering the painting of wrought iron, it must be 
noticed that, when iron is oxidized by heating in contact 





Fig. 1—LOTZ’ FNGRAVING MACHINE. 


and also less powerfully magnetic. It will be seen that the 
iron has a tendency to rust from the moment it leaves the 
hammer or rolls, and that the scale above described must 
come away. One of the plans to preserve the iron has been 
to coat it with paint when still hot at the mill; and although 
this answers for a while, it is a very troublesome method 
which iron masters cannot be persuaded to adopt, and the 
subsequent cutting processes to which it is submitted leave 
many parts of the iron bare. Besides, a good deal of the 
scale remains, and until this has fallen off, or has been re- 
moved, any painting over it will be of little value. The only 
effectual way of preparing wrought iron is to effect a thor- 
ough and chemical cleansing of the surface of the metal 
upon which the paint is to be applied, that is, it is to be im- 
mersed for three or four hours in water containing from 1 to 











Fig. 2.—LOTZ’ ENGRAVING MACHINE. 


2 per cent of sulphuric acid. The metal is afterwards rinsed 
in cold water, and if necessary scoured with sand, put again 
into the acid bath or pickle, and then well rinsed. If it is 
desired to keep iron, already cleansed, for a short time be- 
fore painting, it is necessary to preserve it in a liquor ren- 
dered alkaline by caustic lime, potash, soda, or their carbon- 
ates. Treatment with caustic lime water is, however, the 
cheapest and most easy method, and iron which has re- 
mained in it for some hours will not rust by a slight expo- 
sure to a damp atmosphere. Although desirable, this method 





of cleansing the surface is impracticable in the majority of 





oxide paints are made of two qualiti-s. The first quality is 
the best adapted for iron work, and is made by purifying the 
oxides and placing them in retorts, when the various colors 
are mixed with them. They are altogether submitted to 
seven distinct processes in the course of manufacture. To 
insure large surfacing qualities, or the power of covering a 
large area with a small quantity of paint, the ingredients 
should be reduced to an impalpable powder before they are 
mixed with the oil; and after mixturein first quality paint, 
they are ground for seven or eight hours. The second 
quality have their colors chemically combined by mixture, 
and are not socarefully prepared,although they are excelJent 
for common work. A pound of iron oxide paint, when 
mixed ready for use in the proportions of two thirds oxide to 
to one third linseed oil, with careful work, should cover 
twenty-one square yards of sheet iron 
which is more than is obtained with 
lead compounds. Oxide of iron paint en- 
dures a very great heat without material 
alteration, and keeps both its color and 
preservative qualities well. The author 
is of opinion that, when used under pro- 
per supervision, no better protection can 
be found for iron structures than oxide of 
iron paints. There is this difference to be 
noticed between the painting of iron and 
wood, that, with the former, when a 
painter comes to spots of rust that cannot 
be removed, he should endeavor to in- 
corporate them with the paint rather 
than paint overthem. The repainting of 
iron involves carefully washing down 
and removing all dust, dirt, and so on 
from the entire surface, every particle of 
rust being scraped and chipped off, the 
work receiving from two to four coats in 
oil, properly applied. The author would 
observe, in conclusion, that the real 
value of any paint depends upon the 
quality of the linseed oil, the quality and 
character of the pigment, and the care 
bestowed on the grinding and mixing; 
and as all this is entirely a matter of ex- 
pense, cheap paints are not to be relied 
upon, Heis convinced that the superi- 
crity of most esteemed paints is due to 
the above causes rather than to any un- 
known process or material employed in 
the manufacture, and their cow parative- 
ly high price corroborates this opinivn. 
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A New Six Wheel Emery Grinder. 

The Lehigh Valley Emery Wheel Com- 
pany, of Weissport, Pa., are now making 
a new six wheel grinder especially de- 
signed for the use of plaving mills, sash, 
door, and blind factories, and for mold- 
ing manufacturers. The wheels #re 
mounted ona 1 inch steel arbor, and are located three on 
each end, a cone pulley by which the speed may be regulated 
being placed in the middle. They are as follows: One wheel 
of 1 inch square face, one of } inch square face, another + 
inch round face, constituting one set of three. The other set 
includes a wheel of } inch square face, and another of } inch 
round face, and aj4inch saw gummer. An adjustable rest 
at each end enables the operator to grind a perfectly true 
bevel of any degree required. The machiie isalready in use 
in several establishments, and is proving itself a convenient 








and useful invention, 
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THE ELECTRIC LIGHT. 

A modification of Geissler’s tubes has recently been made 
for the purpose of illumination. It consists of a carbon and 
vacuum tube, of about one sixteenth of an inch internal di- 
ameter, wound in the form of a flattened spiral. The ends 
of the tube, in which the platinum wires are sealed, are 
about two inches in length, and half an inch in diameter. 
They are inclosed in a wooden case, leaving only the spiral 
exposed. When the discharge from a Ruhmkorff coil is 
transmitted through the platinum wires, the spiral becomes 
intensely luminous, exhibiting a brilliant white light. The 
quantity of the light, however, is small, and it is of no prac- 
tical value. It is only valuable as an experimental appara- 
tus, or for scientific exhibitions. 

Electricity of great tension and power is required for the 
electric light, and the easiest and least expensive mode of 
getting it for these experiments is by using a large Ruhm- 
korff coil, but the current from a battery of 200 cells would 
answer the same purpose. An electric light, without me- 
chanism at the burner, can be made by placing two carbon 
points in hollow brass rods which are connected by wires 
with a galvanic battery. The rods slide in the heads of two 
glass pillars, so fixed to a stand as to admit of the points be- 
ing placed at different distances. The wires from the batte- 
ry poles being properly connected, the points are made to 
touch, and are then just separated, when the most dazzling 
light appears, rivaling the light of the sun in purity and 
splendor. The light is due chiefly to the intense whiteness 
of the tips of the carbon rods, and partly from an arch of 
flame extending from the one to the other. The positive pole 
is the brighter and the hotter, a fact which may be proved 
by intercepting the current, when the positive pole continues 
to appear red for some time after the negative pole has be- 
come dark, Any kind of carbon is well suited for the points, 
The more compact forms of charcoal answer very well, but 
baked carbon answers better. This is made as follows: The 
fine dust of coe and caking coal is put into a close iron 
mold, of the shape required for the carbon pencils, and ex- 
posed to the heat ofa furnace. When taken out, the burnt 
mass is porous and unfit for use: but by repeatedly soaking 
it in thick sirup or gas tar, and reheating it, it acquires the 
necessary solidity and conducting power. The best carbon 
points, both for brilliancy and durability, are made, however, 
from the coke that is sublimed inside the retorts in the dis- 
tillation of coal in gas works. During the maintenance of 
the light, a visible change takes place in the condition of the 
poles. The positive pole experiences a loss of matter; parti- 
cles of carbon pass from it to the negative pole, some of them 
reaching it, and some being burnt by the oxygen of: the air 
on the way. The same occurs, though to a much less ex- 
tent, with the negative pole ; so that, while the positive pole 
becomes hollowed out or blunt by its losses, the negative pole 
is kept pointed by the additional particles, 

The wasting away, particularly of the positive pole, in a 
short time renders the distance between the poles too great 
for the passage of the current, and the light is suddenly ex- 
tinguished, until again renewed by contact between the car- 
bon points and their separation. If a powerful battery is 
used, the points may be removed one sixth or even one 
fifth of an inch before the circuit is broken. The transfer of 
matter between the poles is considered to account for the ex- 
istence of the arch of flame, and the passage of the current 
through the air, as thereby a conducting medium extends be- 
tween the poles. The light is not caused by the combustion 
of the carbon, but by its being brought into a state of incan- 
descence. With a battery of fifty Grove or Bunsen cells, a 
a light of very great brilliancy is produced; but when very 
great power is to be obtained, as well as brilliancy, twice or 
thrice that number must be employed. Fifty celjs give elec- 
tricity of sufficient tension to produce the light; and if more 
are used, they should be so arranged as to add — 
to its strength and not its tension. Thus, if 
150 cells be used, they should be arranged in 
three series, the positive poles of all three be- 
ing joined to form one positive pole, and simi- 
larly with the negative poles. With a battery 

of 50 cells it is not necessary to point the rods, 
as the action of the electricity will do it. A 
battery of 50 large-sized Grove or Bunsen cells 
will produce a light 34 times the power of the 
lime ball light, or one fifth as great as that of 
the sun. 

Various arrangements have been invented 
for maintaining the steadiness of the electric 
light. The aim in all such is to keep the car- 
bon points by some mechanical contrivance 
within such a distance of each other that the 
current can pass between them. Duboscq con- 
structed an electric lamp of this description. 
In it, by aid partly of clockwork, the two 
points are made to travel towards each other 
at rates corresponding to those of their con- 
sumption, the positive pole in this way tra- 
veling faster than the negative. ; 

Foucault’s form of regulator, Fig. 1, has 
two systems of wheel work, one for bringing 
the carbons nearer together, and the other for moving them 
further apart. Fig. 1 represents the apparatus, with the 
omission of a few intermediate wheels, L’ isa barrel driven 
by a spring inclosed within it, and driving several interme- 
diate wheels which transmit its motion to the fly,o. Listhe 
second barrel, driven by a stronger spring, and driving in 
like manner the fly, o’. The racks which carry the carbons 
work with toothed wheels attached to the barrel, L’, the 
wheel for the positive carbon having double the diameter of 








Scientific American. 


35 














verses the coil of the electro-magnet, E, and passes through 
the wheel work to the rack, D, which carries the positive car- 
bon, From the positive carbon, it passes through the voltaic 
arc to the negative carbon, and thence, through the support, 
H, to the binding screw connected with the negative pole of 
the battery. When the armature, F, descends towards the 
magnet, the other arm of the lever, F P, is raised, and 
this movement is resisted by the spiral spring, R, which, 
however, is not attached to the lever in question, but 
to the endof any other lever, pressing on its upper side, 
and movable about the point; X. The lower side of this 


Fie 1, 





lever is curved, so that its point of contact with the first 
lever changes, giving the spring greater or less leverage 
according to the strength of the current. In virtue of this 
arrangement, which is due to Robert Houdin, the armature, 
instead of being placed in one or the other of two positions, 
as in the ordinary forms of apparatus, has its position accu 
rately regulated according to the strength of the current. 
The anchor, T ¢, is rigidly connected with the lever, F P, 
and follows its oscillations. If the current becomes too weak, 





_0, which, accordingly, revolves, and the carbons are moved 





the other. The current enters at the binding screw, C, tra- 


the head, ¢, moves to the right, stops the fly, o', and releases 





fixed, supplies the place of the clockwork in the above de- 

scribed lamp of Foucault, and an electro-magnet lets it de- 

scend, or locks it, as the carbons are consumed. 

The attempts which have been made to substitute the elec- 

tric light for coal gas, in lighting up streets and public 

places, have hitherto proved unsucessful. One element of 

impe-fect success, in the practical use of the electric light, 

is due to the uncertainty of the light and the care attending 

its use. By contrivances like those we have described, the 

light may be continued for hours; but even then it is by no 

means steady, and the apparatus cannot be safely left with - 
out an attendant. It has, however, been used with excellent 

effect where a limited space had to be lit up fora few nights, 

as well as for lighthouse illumination. Its power to pene. 

trate fogs is immensely supevior to that of the usual oil light. 

Lighthouses at Dungeness and elsewhere have been lit with 

electric lights since 1863, the current being obtained from 

magneto-electric machines driven by steam engines. Fig. 2 

represents the machine. It has eight rows of compound 
horseshoe magnets fixed symmetrically round a cast iron 

frame. They are so arranged that opposite poles always 
succeed each other, both in each row and in each circular 
set. There are seven of these circular sets, with six inter- 
vening spaces. Six bronze wheels, mounted on one central 
axis, revolve in these intervals, the axis being driven by 
steam power transmitted by a pulley and belt, The speed of 
rotation is usually about 350 revolutions of the axis per mi- 

nute, Each of the six bronze wheels carries, at its circum. 
ference, sixteen coils, corresponding to the number of poles 
in each circular set. The core of each coil is a cleft tube of 
soft iron, this form having been found peculiarly favorable 
to rapid demagnetization. Each core has its magnetism re- 
versed sixteen times in each revolution, by the influence of 
the sixteen successive pairs of poles between which it passes ; 
and the same number of currents, in alternately opposite di- 
rections, are generated in the coils, The coils can be con- 
nected in different ways, according as great electro-motive 
force or small resistance is required. The positive ends are 
connected with the axis of the machine, which thus serves 
as the positive electrode; and a concentric cylinder, well in- 
sulated from it, is employed at the negative electrode. Two 
of these machines are provided for each light, though only 
one is used, exceptin very foggy weather. These are driven 
by a six horse power steam engine, and all parts of the ma. 
chinery, including boilers, are kept in duplicate. Coke is 
used for fuel, and about 56 lbs. are consumed each night. 
The machines are connected with the lamp by means of un- 
derground cables. Each lamp contains two pieces of carbon, 
about ten inches long by three eighths of an inch square. 
They are made from coke dust, and are consumed at the rate 
of thirty-four inches per night for each light, at a cost of 
two cents per inch, exclusive of waste and breakage. They 
are moved toward each other by means of automatic appara- 
tus; and the only danger of irregularity of the lights arises 
from the presence of foreign matter in the carbons. This, 
however, is instantly corrected. The annual cost of the elec- 
tric light at Dungeness is about $4,000. 

The most powerful light which has yet been constructed 
is that of the flashing electric light at Soutter Point, En- 
gland, three miles below the mouth of the Tyne, the con 
densed beam of which is equal to 800,000 candles. 

There are two electric lights situated on the South Fore 
land, three miles from Dover. These are 1,000 feet apart, 
one being 372 and the other 275 feet above sea level. The 
rear light is utilized, by means of totally reflecting prisms, 
to reinforce the front light, which is required over a range 
of 180° only. Both lights are fixed. The power of each 
beam is estimated as equal to 180,000 candles; and when ob- 
served from Dover, a distance of three miles, they throw a 
very distinct Shadow from objects on the pier. 








Fig. 2—MAGNETO-ELECTRIC LIGHT MACHINE. 


forward. If the current becomes too strong, ois stopped, o' 
is released, and the carbons are drawn back. When the 
anchor, T ¢, is exactly vertical, both flies are arrested, and 
the carbons remain stationary. The curvature of the lever 
on which the spring acts being very slight, the oscillations of 
the armature and anchor are small, and very slight changes 
in the strength of the current and brilliancy of the light are 
immediately corrected. 

Mr. Hart, of Edinburgh, Scotland, has invented a simple 
lamp, in which the weight of the rod, in which the carbon is 





In addition to the above mentioned electric 
lights, there are in France two fixed lights at 
La Héve, and a revolving light at Cape Gris- 
nez; in Egypt, a revolving light, at Port Said; 
and in Russia, a fixed light, at Odessa. The 
plan in operation at La Héve is very similar to 
that of the South Foreland, Six-plate mag- 
nets, of a power of 145 to 155 lbs., are used, and 
some three-plate magnets, with a power of 75 
Ibs. The carbon points are manufactured from 
the residue contained in gas retorts. They are 
10 inches long, and from one third to one half 
of aninch thick. The optical apparatus is about 
1 foot in diameter, and it sends the light tan- 
gentially vo the surface of the sea. Many ac- 
cidents, however, have occurred at La Héve; in 
one instance the lights were extinguished for 
a space of an hour. Much trouble has been ex- 
perienced with the machinery, which is now 
placed in a more satisfactory condition. Of the 
cost of this light, we have no data later than 
1869; but it appears that the average of that 
and the four previous years was $3,215.34, the 
total number of hours of illumination averag- 
ing 4,135 annually, The machines are started 
10 minutes before the time of illumination, so 
that the currents may be'well established, and the light is ex- 
hibited 15 minutes after sunset, and extinguished 15 minutes 
before sunrise. Double lights are produced whenever the fog 
is so dense that the keepers cannot see the beacon lights on 
the north pier at Havre, and this occurs about eighty hours 
every year. 

The disadvantages attending a general use of electricity are 
due chiefly tothe large amount of space required for the 
steam engines and the magneto-electric machinery, for sto- 
ring coal, coke, ete,, and for collecting and preserving the 
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water for the engines. The repairs needed require also spe- 
cial workmen, not usually found in the vicinity of light- 
houses. Consequently the electric light can at present be 
made available only in certain localities. It would be disad- 
vantageous in lighthouses at sea, or that are not easily ac- 
cessible, or those which are distant from centers of popula- 
tion. But where there is plenty of space, and where cities 
are within easy reach, their substitution for other lights is 


strongly approved by mariners. 

















Correspondence. 





The Keely Motor. 
To the Editor of the Scientific American: 

In your paper of June 26 there is an elaborate editorial 
article entitled ‘‘The Keely Motor Deception,” in which 
article you treat the alleged invention of Mr. Keely contemp- 
tuously, and speak of him and his ‘‘ confederates,” myself 
included, as juggling tricksters ‘‘whose chief purpose ap- 
pears to be the wriggling of money out of silly people.” I 
am not willing to believe that journalists professing to con- 


duct a publication devoted to inventions, and advocating, pro- | of it. 


fessedly, the rights of inventors, will persist in denouncing 
an alleged discovery with which personally you are wholly 


unacquainted, especially when your denunciation involves, | money was to be called for, to explain the principle of his 
necessarily, an assault upon the integrity of reputable gen- | invention. 
tlemen. I have practised my profession in Cincinnati, O., | sistant, Mr. Bell, and we entered upon the subject, but nei- 
and in this city uninterruptedly fora period of about eighteen | ther of us—although having before us a sectional drawing 
years, for about eight years of which time I have devoted | of the machine, made from the machine, by Mr. Bell—could 
myself exclusively to patent litigation, with probably the | understand why the result would follow from its operation, 
average success of professional men : not altogether unknown | as claimed by Mr. Keely. 


in my profession, I would be entirely willing now and at all 


The invention of Mr. Keely is controlled by a company 


list capital for its development. While I may with propri- 


these parties, Mr. Keely was obligated, before any further 
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if I procured a dollar for the enterprise, it would be based 
upon the truth of his written declaration, which, if false, 
made him a criminal, and that for my own vindication I 
would see that he was appropriately punished. With such 
precautions I visited your city, called together some of your 
best known and influential citizens—among whom was (harles 
H. Haswell, Esq., who himself, prior to this time, had vis- 
ited Mr. Keely’s place, seen his receiver when charged with 
this enormous vaporic pressure, and had reported upon it. 
I said to these gentlemen that I had not seen Mr. Keely make 
the power, and therefore had no personal knowledge of how 
it was done; stating, at the same time, however, the result 
of my inquiries as to his character as above, and, further, 
that there was the negative evidence, afforded by the total 
absence of anything (so far as I could discover) to produce 
the power other than the simple machine whereby he claimed 
to produce it. As the result of my interview, the gentlemen 
present subscribed for $10,00C of the stock of the proposed 
company. I made Mr. Keely’s written declaration a part of 
my contract withthem. They paid to me $3,000, I returned 
to Philadelphia, and gave this to Mr. Keely; and within two 
hours, he had paid to the constructors of his machine $2,850 


By the terms of the agreement, entered into by me with 





[JuLy 17, 1875. 
of the company, itis the declared policy of the company to 
retain intact for the completion of its various structures now 
in progress, and for the procuration of letters pat nt 
throughout the world. As for myself, I have given to the 
development of this invention and to the affairs of this com- 
pany my almost undivided time for a period of several 
months, having the meanwhile to beg the indulgence of 
clients for whom I have the charge of important causes, and 
have not been compensated to the extent ofa dollar: my de- 
clared policy having been to attest by my actions the confi- 
dence that I have professed, in the genuineness and value of 
Mr. Keely’s inventions, resting content to await that moder- 
ate degree of fame and of fortune which shall probably be 
mine, if the correctness of my judgment shall be vindicated 
in the future. So much, personally, as to Mr. Keely and his 
‘* confederates.” (2) Now what about the invention? 

In my report of November 10, I undertook to narrate as 
precisely as I could facts which I had observed. I state 
therein substance, and I now reiterate that I saw: 

First; The apparatus, of which I at the time had an ac- 
curate sectional drawing made from the machine, subjected 
to such tests as I believe would have satisfied any intelligent 
mind, as the tests did satisfy the minds of the eleven persons 
present, that there was nothing in the apparatus but air at 





atmospheric pressure. 


Second: I saw the inventor blow from his lungs, for the 


I took with me to his place my engineering as- 


I so stated to kim, and requested 
that he should repair, put together, and operate the machine 
times to leave the vindication of my professional character, | (then dismantled), and produce for me the result which he 
when assailed, in the hands of my professional brethren, and | claimed to be able to produce. This he did, giving to me (in 
to the judges of the courts before whom I have practised.|the presence of ten other gentlemen, among them Mr. 
Therefore, if I alone were involved in your article referred | Boeckel, Mr. Rutherford, and Mr. Bell) an exhibition on the 
to, I should remain silent; but inasmuch as others than my- | night of the 10th of November, 1874, the result of which ex- 
self are also impugned, and inasmuch, further, as the alleged | hibition I reduced to writing and subsequently to print, for 
invention of Mr. Keely, for which interest I have been and | the information of those only who were interested in the en- 
am counsel, is derided, it is proper that I should publicly | terprise. 
notice your article. mented upon in your article. 
After I had written this report, I submitted it to Messrs. 
organized under the laws of the State of Pennsylvania; and | Rutherford, Boekel and Bell, for their careful examination, 
probably I can best vindicate the invention, the inventor, and} and for their endorsement of it, if they found it correct. 
those connected with him, whom you call his ‘‘confederates,” | They gave it their unqualified endorsement 
by stating in outline my connection with the enterprise up| mitted it to Professor B. Howard Rand, of this city, an emi- 
to the present time. nent scientist, as a precautionary measure, in order that he 
A year ago, several gentlemen of this city, one of New Jer-| might, if he could, account for the results alleged to be pro- 
sey, and another of New York, held contracts with Mr. | duced, through any known chemical agencies or laws of phy- 
Keely whereby they were entitled to certain rights in his | sical forces. 
invention thereafter to be patented. By mutual consent of | ments of facts—for he had not seen the machine, and of his 
the contracting parties, it was agreed to merge their respec-|own knowledge knew nothing of it—he could not account 
tive rights into a corporate company, thereafter to be organ-| for the results alleged to have been produced upon any 
ized and now known as the ‘‘ Keely Motor Company.” The| known chemical or philosophical principles; and at my re- 
writer was asked to act as their counsel. The initial step| quest, he reduced this statement to writing. 
desired to be attained was the procurement of the requisite | asked, and did not assume, to endorse the Keely motor, and 
amount of money necessary, first, to discharge some indebt- | your assertion that he did so is purely gratuitous, and places 
edness theretofore contracted by Mr. Keely for materials | him in a false position before the public. 
supplied to him; secondly, to complete his structures then | thus prepared, I proceeded again to New York, submitted it 
being constructed; and thirdly, to defray the expenses inci- | to the parties with whom I had contracted, stated to them 
dent to the procuration of letters patent in our own and in| that, while I did not understand the ultimate philosophical 
foreign countries. At this time, personally I knew but little | principle involved in the production of this vapor, I was con- 
of Mr. Keely’s invention. I had seen in his workshop, a| vinced that it was produced precisely as asserted by the in- 
room say ten feet square, a ‘‘ receiver ” charged with a vapor | ventor; that I stood ready to return to them their money pre- 
or gas having an elastic energy of 8,000 Ibs. to the square | viously advanced, if they desired to withdraw from the enter- 
inch. I interre gated Mr. Keely critically as to how he had | prise, 
produced this substance; pointing to an inoffensive-looking|me the balance ($7,000) of the $10,000 subscribed, which 
machine, which stood in close proximity to the receiver, he | money was subsequently from time to time disbursed for the 
said to me that he introduced a certain quantity of air into | construction of apparatus connected with the invention. (1) My 
that mschine onder no greater pressure than was the capa- | original contract with these parties gave to them an option 
city of his lungs, a certain quantity of water under no greater | of $40,000 more of the stock of the company at its par value. 
pressure than was the ordinary hydrant pressure at his resi-| Prior to the agresment out of which this company had its 
dence, and then, by a simple manipulation of the machine, origin, the individuals then holding contracts under Mr. 
unaided by any chemical substances, heat, electricity, etc., | Keely had themselves entered into a contract with some par- 
he converted a small portion of the introduced water and air| ties looking to the disposal of rights in the New England 
into the cold vapor then contained in his receiver. My cre-| States, which contract became obligatory upon this, the 
dulity, as may be supposed. was taxed to its utmost limit. | Keely Motor Company. Under and by virtue of the several 
Before undertaking to enlist a dollar of capital in the enter- | contracts, the contracting parties were entitled to an exhibi- 
prise, I instituted the most careful inquiry as to the charac- | tion of the production and practical application of this power. 
ter of Mr. Keely. Those of whom I inquired endorsed his | This has been given to them, and was witnessed by about 30 
integrity in unqualified terms; and one gentleman, Mr. | gentlemen, among whom were many men of long and exten 
Boeckel, for whose mechanical ability and moral integrity I| sive experience in the construction and operation of ma- 
had great respect, and who knew much of the invention, and | chinery, such as steam engines, air-compressing machinery 
who spoke without having a fragment of interest in the | electrical apparatus, etc. As the result of such exhibition, 
invention, impressed me greatly by what he communicated | the parties respect{ully have, unurged, paid to the treasurer 
to me. So also did: Mr. Rutherford, Chief Engineer, U. 8. | of this company an aggregate, with the ten thousand dollars 
Navy. Thereupon, I had a conversation with Mr. Keely, in| referred to, of one hundred thousand dollars. This company 
effect as follows. I said to him: ‘‘ Mr. Keely, you profess to | with the single exception above referred to, has not sold or 
be grateful to = for kindnesses received at my hands, the | offered for sale a dollar of its stock; neither has it desired to 
importance of which, indeed, you greatly exaggerate. I am | give any publicity to its business, until it shall be ready to 
asked to become the exponent of your invention, and to en- | introduce to the public its machine. 
Of the money which has thus been paid into its treasury, 
ety expend my own money as I please, I cannot, except with | Mr. Keely was entitled, in his individual right, to the sum 
greatest caution, enlist the money of others. You, Mr. | of fifty thousand dollars. This, however, he yielded to the 
Keely, know absolutely whether you produce the results company, stating that he did not desire to make a dollar of 
which I have seen as you state to have priduced them. This, | profit out of his invention until patents had been obtained 
with you, is not matter of opinion, but of absolute know- | and he had established, to the satisfaction of the world the 
ledge. If, therefore, you do not so produce these results, validity of his assertions. After having long been livi in 
and I, apon the supposed trath of your statement, am the| most humble circumstan d worki d tin 
means of procuring the capital of others to be invested in tent gs ence cD coil 
é vantages, a comfortable house and a convenient workshop 
your.enterprise, I will have suffered at your hands as great a | have, without his solicitation, bee hased 
wrong as oné man can inflict another.” ; 0 roms ge for him, and 
g upon er.” He reasserted | he is now giving his undivided time to the completion of his 
erica os oe before said in the most solemn language, | structures. That he is endeavoring to “‘ wriggle money: out 
nt is declaration to writing, and he signed it, I at | of silly people ” or out of any one,I believe to be a moxstrous 


This report you evidently have seen, as it is com- 


He said that, assuming the truth of my state- 


With this report 


They did not so desire, but on the contrary paid to 


period of, say, 30 seconds, into a nozzle upon the ‘‘ genera- 
tor ;” then I saw him connect this nozzle by a small rubber 
tube with the nozzle of his hydrant, and introduce water 
direct from the hydrant through this rubber tube into the 
‘‘ generator” until say five gallons of water had been thus 
introduced under a pressure, as indicated by a gage applied 
to the hydrant, of 26} pounds, the communication with the 
hydrant being then cut off. 

Third: A connection being then made between the genera- 
tor and a register of force, by a tube of one tenth inch bore 
(the register of force consisting of a piston of one square inch 
area,pressed down in a cylinder by « lever of the third order, 
and weighted so as, according to the calculations of Mr. 
Rutherford and Mr. Bell, to require upwards of 1,430 Ibs. to 
the square inch to raise the lever.) I saw Mr. Keely, bya 
very simple manipulation of his generator,requiring no more 
force than a child could exert, make an ‘‘ expulsion,” as he 
terms it, of his vapor, and with it raise this weighted lever; 
and this he repeatedly did. 

Fourth: I saw him, in the same manner, make expulsions 
filling a chamber of 34 gallons capacity, with his vapor, at a 
pressure proved to be a fraction less than. 2,000 /bs. to the 
square inch. This operation I saw repeated several times, 
and saw the produced vapor conducted through a tube of 
the dimensions aforesaid upon, not ‘‘a dollar toy engine,” 
but one which did not cost less than two hundred and fifty 
dollars to construct, which was run ata speed of several 
hundred revolutions a minute, developing no inconsiderable 
power. (3) These expulsions were made in an inappreciable 
period of time, unaccompanied by noise or the use of heat, and 
without appreciable production of heat. 

Now, what I assert is stated not as matter of opinion, but 
of fact. You may deny the fact and assert that I falsify. If 
so, I retort that you are ruthless traducers of character, and 
will hold you personally responsible for defamation. Again, 
you may, with propriety, assert that I am mistaken. To 
this, I will reply that what I saw was witnessed by ten 
other gentlemen, who will at any time attest to my accuracy, 
and three of whom, at least, were of equal ability with your. 
self. Again, you may accept the truth of the facts and un- 
dertake to account for the results upon other hypotheses 
than as claimed by the inventor, and to disparage their im- 
portance. You have in your article of the 26th inst. under- 
taken to account therefor. While I have not space to review 
your attempted solution of the matter, I will simply say 
that, if the writer of your article had seen and examined 
Keely’s generator, and another, not seeing it, had written 
what appears in your columns, your editor would have said 
he was a fool. I simply say he is mistaken. Again, I have 
repeatedly seen, in Mr. Keely’s workshop, a receiver with a 
capacity of twenty-six gallons, containing his vapor at a 
pressure of 10,000 lbs. to the square inch ; I have seen this 
vapor conducted through a tube of one-tenth i.ch bore to an 

engine which was propelled by it at a speed o: about 1,500 

revolutions a minute, developing a power of certainly 10 
horses. This fact I can corroborate by the testimony of 
scores of persons: among them some of your best known 
and most influential citizens. You think that we confound 

‘* pressure with power.” Wedonot. We understand, pro- 

bably as well as you do, the distinction between ‘ pressure ”” 
and vis viva, You may say, accepting the fact, that it is 
condensed air. If so, please enlighten us as to the means 
whereby it could be socondensed. You may say that it is a 

gaseous product from chemical action; remarking that this 

vapor is totally negative in its properties and pure as moun- 

tion air, please inform us from what chemical substances it 

may in your opinion have been produced. I append hereto 

some communications addressed to me on this subject. 

In conclusion, I would repeat that the Company I represent 
is a private corporation, It does not offer, nor has it offered, its 
shares in the open market, nor can it be held responsible for 
the action of individuals who, having acquired, may have 
again offered its shares, which was, however, their undoubt- 

ed right. It will not, in ‘‘ thirty days,” though I believe it 
will before many months have expired, exhibit to the world 
that which it claims to have. In the meantime, it has not 
sought nor does it now seek notoriety; but the invention 
on which it is based having, through newspaper corres- 

pondents, been publicly discussed, we must expect, and do 








the same time telling him, in the presence of his wife, that, calumny. The money which has been paid into the treasury 





not shrink from, fair and legitimate criticism; and if you 
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Messrs. Editors, can satisfactorily explain or account for in- 
disputable results which are astonishing in their character, 
snd have produced profound impressions upon many excel- 
Jent and able men, no one will be more grateful to you than 
Cuas. B. COLLIER, 
Attorney and Counsel, Keely Motor Co, 
702 Chestnut street, Philadelphia, Pa. June 28, 1875. 


(1) REMARKS.—It appears, from your present evidence, that Pro- 
fessor Rand never saw your machine, nor your cold gas or vapor, 
and yet you induced this eminent scientist to give you a profession- 
al certificate about nothing, which, with other statements, you sub- 
mitted to the New York capitalists on behalf of the Keely Motor, 
and they paid you $7,000. 

(2) See our remarks on page 33. 

(3) In your report you affirmed that you ran a small beam engine, 
put did not give its size. We stated that, “ judging from the Barker 
wheel with 244 inch arms, this ‘beam engine’ was probably about 
the size of a dollar toy engine.” You now state that the engine cost 
not less than $250; but you are silent as to size. Mr. Gloeker, how- 
ever, tells us that it had a 3-inch stroke with 3-inch cylinders, 
You say in your report that you ran this miniature engine at the 
rate of 400 revolutions per minute, but you do not venture to 
affirm that you ran it for so long a period as one entire minute. 
You state, however, that you worked the whirligig for that space of 
time. “At 9:8 P. M. the reaction wheel was again rotated until 9:9 
P.M.” This is the only{complete period of running time cited in 
your report for either of the little devices, It was on the strength 
of this contemptible exhibition, made to you by Keely, so you now 
tell us, coupled with your report thereof backed by Haswell’s and 
Rand’s certificates, that you got the New York parties to pay up the 
palance of their $10,000 subscription. We accept your confession of 
facts without denial. 





Communication of John W. Keely. 
Cuas. B. COLLIER, Esq., Attorney Keely Motor Co.: 

In view of publications in the SCIENTIFIC AMERICAN de- 
riding me and my invention, I feel it to be my duty to de- 
part from my intended policy of making no public declara- 
tion relative tomy invention. Inow publicly assert that I 
have produced the resuits which many persons have seen, 
in the precise manner heretofore stated, to wit,the introduc- 
tion of atmospheric air into my machine, a limited quantity 
of natural water direct from the hydrant at no greater than 
the ordinary hydrant pressure,and the machine itself, which 
is simply a mechanical structure. With these three agents 
alone, unaided by any and every chemical compound, heat, 
electricity, or galvanic action, 1 have produced, in an inap- 
preciable period of time, by a simple manipulation of the 
machine, a vaporic substance, at one expulsion of a volume 
of ten gallons, having an elastic energy of ten thousand 
pounds tv the square inch (4). This | solemnly assert, and am 
ready to verify by my oath, I only ask of the public their 
indulgence until a new and perfect machine, now rapidly 
approaching completion, is finished when I will publicly 
demonstrate that which I now publicly assert. 

Philadelphia, June 25, 1875, Joun W. KEELY. 


(4) Counselior Collier gives, on the preceding page, a more de- 
tailed statement of the way you produce your “cold vapor,” as 
ascertained by himself and “scores” of intelligent witnesses. He 
does not agree with you that it is done “in an inappreciable period 
of time.” He affirms that you blow into the “ generator” for half 
a minute, that you then turn in five gallons of water, and then 
proceed to manipulate the machine, when the “ vapor” appears. 
Juggles more marvelous than yours have been executed by skilled 
practitioners in less time than you require. 


Communication of G. F. Gloeker. 
Cuas. B. CosiiER, Esq., Attorney Keely Motor Co: 

Deak Sik :—Having constructed for John W. Keely, Esq., 
the multiplicator with which he operated on the 10th of 
November, 1874, ref-rred toin your report, I desire to state 
that said multiplicator is correctly represented in the sec- 
tivnal drawing made by Mr. J. Snowden Bell, and now in 
your possession. I further state that, in said multiplicator, 
there are no secret chambers or recesses in which chemicals 
or compressed air could be contained, and no spaces not 
fully accessible to a stream of water passed through the ap- 
paratus; further that, in said apparatus, there are no pistons 
or moving parts other than valves. 

[have also constructed for Mr. Keely a vertical direct-act- 
ing double cylinder engine, having cylinders of 3 inches 
bore and 8 inches stroke, and a fly wheel 24 inches in diame- 
ter and 4 inches face, weighing 200 pounds, which engine I 
have seen rotated at a speed of not less than 300 revolutions 
per minute with vapor generated in said multiplicator. 

A small wrought iron chamber, of a capacity of 12 gallons, 
which | made for Mr. Keely, was delivered tohim by me on 
May 13, 1875, about 8 A. M., the chamber being at that 
time open at one end; and upon the evening of the same 
day, said chamber, to my knowledge, contained vapor at a 
pressure of 10,000 lbs. per square inch and upwards, as 
evidenced by both a gage anda weighted lever. 

1 am 51 years of age, and have been employed at the Port 
Richmond Iron Works of Messrs. I. P. Morris & Co., Rich- 
mond aad York streets, Philadelphia for nearly 26 years last 
past. I have for a long time been in charge of their tool 
room,and in the course of my experience at their works 
have had knowledge and observation of machinery of various 
descriptions constructed by them. In view of recent publi- 
cations respecting the Keely motor,I submit the above state- 
ment as an evidence toat my experience has been such as to 
enable me, at least, to form a correct judgment as to the 
the operation of apparatus of my own construction. 

Respectfully yours, G. F. GLOEKER. 

Philadelphia, June 25, 1875. 


Communication of Wm. Bockel. 
PHILADELPHIA, Pa., June 25, 1875. 
CHas. B. CotirEer, Esq., Attorney Keely Motor Co. 

Srr :—In answer to the accusation published in the Scren- 
TIFIC AMERICAN newspaper, that I have, with others, been 
engaged in a fraud upon the public, through my connection 
with the invention of Mr. Keely, I desire to state as follows: 

I am now 50 years of age, have lived in Philadelphia since 
1848, and have devoted my lifetime to mechanical pursuits, in 
the practice of which I gain my livelihood. I refer to all 
who know and deal with me as to my honor and integrity. 
Had the editor of the ScreNTIFIC AMERICAN instituted in- 
quiry as to my private character and business standing, he 
might have been fully impressed with the responsibility he 
incurs in denouncing me as a confederate in fraud of any de- 
Scription, more especially in reference to my connection with 
a matter of which he knows absolutel aikinn. 

I have read the communication of John W. Keely, of this 
flate, addressed to you. I have for several years been inti- 
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mately acquainted with him, and with his inventions. I have 
seen him produce many “expulsions” from his generator, 
whereby, to my own personal knowledge, he evolved a cold 
elastic vapor, in volume of 34 gallons, at a pressure of about 
2,000 pounds to the square inch. I believe that it was impos- 
sible for him, if he had so desired, to practise any deception 
in the matter; and from what I have seen, together with my 
intimate knowledge of the construction of the machine and 
its operation, I have no doubt whatever that he produces the 
results just as he claims to do, and as stated in his said com- 
munication. Respectfully yours, Wa. BOoEKEL. 








Communication of H. C. Sergeant, 
CHas. B, CoLLieR,Esg., Attorney Keely Motor Co: 

Deak Str :—My acquaintance with Mr. John W. Keely be- 
gan about one year ago,and I have been permitted, from time 
to time, to witness certain exhibitions made by him with his 
vaporizer or generator, producing a vapor, transmitting it to, 
and running his engines. I have been permitted to examine 
the internal construction of his generator, and I am fully sa- 
tisfied that Mr Keely has discovered that there exists a pow- 
er in air and water which, by purely mechanical manipula- 
tion, will evolve a cold vapor; and, by peculiar graduations of 
his machine, he is capable of producing a pressure of 10,000 
to 15,000 lbs. per square inch in a receiver of greater volume 
than that contained in his generator, with great rapidity 
and certainty. Yours very respectfully, 

ENRY U, SERGEANT. 
882 Second Avenue, New York, June 26, 1875. 


This gentleman, in another confession of faith in the Keely motor, 
published in the New York Times of July 3, 1875, says: 

“One of the remarkable things about the Keely motor is that it 
(the new vapor) cannot be transmitted at a lower pressure than 
1,000 Ibs. (per square inch). It can be used, of course, at a lower 
pressure, after it is put in action. It can be regulated like steam, 
but its transmission at less than 1,000 Ibs. pressure causes its con- 
densation.” 

This isa curious statement for an intelligent steam engineer to 
make. If its transmission at a less pressure than 1,000 Ibs. causes 
its condensation, then it must necessarily condense when moved 
under any circumstances below that pressure. It cannot be used 
unless it is “ transmitted.” 


Communication of Chas, H. Haswell. 
NEw York, June 26, 1875. 
CHas. B. CoLirerR, Esq., Philadelphia, Pa. : 

DEAR Srr:—Your letters of the 23d and 24th instants, in 
relation to a brief communication of mine,in reply to an un- 
founded assertion in one of our city papers, are this day re- 
ceived; and although I am indisposed to make any commu- 
nication regarding the Keely motor untilits elements of ope- 
ration are made known to me,I cannot refuse toreply to 
your queries as to the nature and extent of such of its ope- 
rations as have come under my observation, and my deduc- 
tions therefrom. 

Referring, then, to your several queries, in the progressive 
order of the operations submitted to and observed by me, I 
advise : 

1st. Ihave witnessed the development, by Mr. Keely, of a 
cold vapor, void of pungency or of temperature in excess of 
the surrounding atmosphere, having an expansive energy of 
fully 7,800 lbs. per square inch, as tested by my measure- 
ments and computations thereon. 

2d. Ihave been present when Mr. Keely has applied a 
like vapor to an Ashcroft gage, and the index pointed to a 
pressure of 10,000 lbs. per square inch; and upon writing to 
Mr, Ashcroft, to advise myself of his capacity to make such 
a gage, he replied that he had made gages that would indi- 
cate such pressure, and that he had delivered some of them 
at Philadelphia. 

8d. [have satisfied myself fully and conclusively that the 
instrument of Mr. Keely was operated wholly independent 
of any external attachment, other than that of a chain sus- 
pension and a flexible connection witha water service pipe. 

4th. I have seen a double cylinder engine, 3 by 3 inches, 
operated by a like vapor from a reservoir, through a conduc- 
ting pipe eight feet in length, and having a bore of but one 
tenth of an inch diameter, although it was resisted by a fric- 
tion load equal to 2,250 lbs. per square inch, and which en- 
gineI individually operated for a period of 15 minutes with- 
out any visible reduction in its speed, or indication of the ex- 
haustion of the intensity of the vapor in the reservoir from 
which the supply was drawn. 

5th. I have seen reservoirs which were said to contain va- 
por at pressures of 5,000 and 10,000 Ibs. per square inch, and 
in volume of 2 and 26 gallons, but my only means of verify- 
ing such pressures were in the operation of the engine and 
the indication of the steam gage referred to. 

6th. I am of the conviction that the vapor is not genera- 
ted by any chemical decompositions or heat,or that it is at- 
mospheric air compressed by an external connection. 

7th. I was present upon one occasion only when Mr. Keely 
essayed an “expulsion,” as he terms it, that is, the opera- 
tion of generating the vapor, and the result was not suffi- 
ciently conclusive whereon to base aconviction of its integ- 
rity, although the imperfection of the development was very 
reasonably attributed tothe imperfections of the original and 
rude instrument of generation. 

In conclusion, my assertion, in the communication referred 
to, was that I have never endorsed the integrity of the Keely 
motor; and my declaration is, I do not now do it, and for the 
manifest reason that I am wholly ignorant of the manner 
in which the vapor is generated; and in the consideration of 
a physica! operation, I could not, in the absence of a know- 
ledge of its elements, endorse the declaration of any one. 

My position has been confined to reporting that which I 
have seen. I have said, however, and I now write, that Mr. 
Keely has submitted to me a cold vapor of an expansive en- 
ergy of fully 10,000 Ibs. per square inch, that in its character 
and in the instruments of its generation it is wholly novel, 
and that, if he can generate it with the facility, economy, den- 
sity, and continuity that he declares, he has arrived at 
a result hitherto unattained, and one that is as valuable as it 
is novel; but until I am in the possession of the elements of 
generation of this vapor, I cannot arrive at any satisfactory 
conclusions as to its merits. 

I am, very respectfully, yours, etc., 
Cas. H. HAsweE tL. 

Mr. Haswell, it will be observed, strongly asseverates that he 
does not now and never did endorse the Keely motor, being wholly 
ignorant of the manner in which “the vapor” is made, or the 
physical operation, by which it is produced. He further inti- 
mates that the attempt to manufacture the vapor in his presence 
was a failure. At the same time, he affixes bis name to a certificate 
which more strongly supports the deception than any document 
which the parties immediately connected with the “generator,” 
and who know all about its “ physical operation,” have ventured to 
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Mr. Haswell’s ‘report that the New York people were in- duced to 
pay their money. 

In the fourth paragraph of the above, Mr. Haswell falls to state 
the speed of the engine or the capacity of the reservoir. But ac- 
cording to the Keely Company's account of the apparatus used du- 
ring the exhibition at which Mr. Haswell officiated (see ScrenTiric 
AMERICAN, May 2, 1874), the “generator” was of globular form, 
8 inches thick and about 15 inches in exterior diameter, connected 
with an iron cylinder 40 inches long, 444 inches interior diameter, 
capacity 344 gallons. 

Mr. Collier bas rated the speed of the engine at 400 revolutions 
per minute. Mr. Haswell’s statement in the fourth paragraph, 
therefore, purports that,from a generator containing about 344 gal- 
lons of the vapor, he personally operated a double cylinder engine, 
having cylinders of 3 inches bore and 3 inches stroke, for a period 
of 15 minutes, without the least indicated reduction of the pressure 
contained within the generator. If we are wrong in this estimate, 
Mr. Haswell will correct us. 


Communication of J, Snowden Gell, 
CHas. B, CoLLierR, Esq., Attorney Keely Motor Co. : 

DEAR Smr:—Having been cited in an issue of the SCIENTIFIC 
AMERICAN, dated the 26th inst.,as one of the “ confederates ” 
of Mr. John W. Keely in a“ juggling exhibition,” etc., I de- 
sire to state : 

1. My connection with the operation of the invention of Mr. 
Keely, which is designated as above, consisted in my attend 
ance upon an exhibition thereof, given by him November 10, 
1874, and in my attestation, over my signature, of the correct- 
ness of a report, made by yourself, of said exhibition. 

2. Such attestation was given after a thorough and critical 
examination of the working of the apparatus of Mr. Keely, 
and related solely to matters of fact entirely within my own 
knowledge. I now publicly and emphatically reiterate and 
reaffirm my endorsement of said report, and declare further 
that, if I desired confirmation of the evidence of my own 
senses, I should find it in the utter inability of the most de- 
termined opponents of the invention to furnish any “ decep- 
tion” theory, accounting for the results produced, which is 
compatible with the conditions of the operation, as witnessed 
by me. 

3. I have examined the patents mentioned in the Screnti 
FIC AMERICAN article above referred to, and find that there is 
no manner of analogy between them and the inventioa of Mr. 
Keely. As to the suggestion of an experiment to be made 
with “ten communicating water tubes,” I have to say that, 
while I am prepared to admit that the exertion of 620 pounds 
initial pressure upon air in a close vessel would evolve a cor- 
responding resultant, I am unable to perceive what relation 
exists between such familiar fact and the evolution of vapor 
of 2,000 pounds pressure to the square inch from water and 
air at an initial pressure not greater than 26 pounds to the 
square inch. I further admit that, if a weight of 1 pound be 
hung upon the long arm of a lever, the arms of which are to 
each other as 10,000 to 1, it will balance a weight of 10,000 
pounds upon the short arm ; but as no such lever was used in 
the exhibition of November 10, 1874, this explanation must 
likewise be dismissed as insufficient. 

Respectfully yours, J, SNOWDEN BELL, 
Mechanical Engineer. 


Communication of Wm, H. Rutherford, 
PHILADELPHIA, June 26, 1875. 
Cas. B. CoLuier, Esq., Attorney Keely Motor Co. : 

Dear Srr:—I have read the editorial article which ap- 
peared in the SCIENTIFIC AMERICAN advanced issue, dated 
26th inst., entitled “ The Keely Motor Deception,” and pre- 
sume I am included as one of the “ confederates’ of Mr. 
Keely, with yourself and others. 

I was present at the exhibition given by Mr. Keely on the 
night of November 10, 1874, of which you made a report 
dated November 13, 1874. This report being submitted to 
me, I carefully examined it, and gave to it, and to the conclu- 
sions therein stated, my unqualified endorsement, and I now 
re-affirm the same. 

I have read the communication of Mr, John W. Keely ad- 
dressed to yourself dated the 25th inst., and of my own know- 
ledge can and do attest to the truth of that which he there- 
in asserts. Respectfully yours, W. H. Rurnenrorp, 

Chief Engineer, U. 8. Navy. 


(6) The following is, substantially, the report of the Keely exhi- 
bition of November 10, 1874, which Mr. J. Snowden Bell, M. E., de- 
sires now to “ publicly and emphatically reiterate; and to which 
W. H. Rutherford, Chief Engineer U. 8. N., now re-affirms and 
gives his unqualified endorsement : 

“ Mr. Keely then proceeded to make an “ expulsion,” that is to 
say, to develop a force or pressure from the multiplicator suffi- 
cient to exert a pressure of 1,430°34 Ibs. This he did by blowing 
from his lungs, for. say, thirty seconds, into the nozzle upon the 
multiplicator. He then shut the cock and turned on the water from 
the hydrant. The operation was completed in about two minutes 
after the attachment to the hydrant was made, by simultaneously 
opening two cocks upon tubes connected with the first and second 
drums, when the lever and weight of the force register were 
raised.”” The operation of the engines now took place as follows 

“A sbort tube, carrying upon its end a reaction wheel or 
‘ Barker’s mill,’ having two arms of about two anda half inches 
long each, was screwed upon the reservoir, and, at 9:06 P.M., was put 
into rotation at a very high velocity, by the manipulation of two 
cocks. At 9:05 P.M., the reaction wheel was removed, and connec- 
tion applied to a small beam engire, which was rotated at 400 revo- 
lutions. At 9:08 P. M., the reaction wheel was again rotated until 
9:09 P.M.” The machinery was then stopped, and the gaseous fluid 
allowed to escape against a candle flame and blow it out. At 9:15, 
the engine was run again for afew turns. “ At 9:17 P.M., the reac- 
tion wheel was run again, and at 9:20, the experiments being con- 
cluded, the multiplicator was taken apart and inspected by those 
present. There was no heat perceptible in any part of the appara- 
tus." These remarkable pieces of machinery were, according to this 
report, run for a minute or two at ¢, time, at various intervals, ex- 
tending over an entire period of 15 minutes. There was no heat 
and no noise save that of running water when the ear was placed 
against the multiplicator. 

“The report, after giving the foregoing facts in regard to actual 
performances, summarizes the results, which we condense as fol- 
lows: 1. The invention produced a series of gaseous expulsions of 
2,000 Ibs. per square inch. 2. The force was aimost instantly pro- 
duced. 3. It moved instantly through a distance of 12 feet. 4. It 
was attended with no noise. 5, 6. Nothing was or could have been 
introduced into the apparatus to produce the force. 7. No heat, 
electricity, or galvanic action was discernible, except that electric 
sparks were observed in the spur gearing of the engine, caused by 
friction. 8 Hydrant water, 26 lbs. to the inch, was admitted. 9. 
The water was drawn off unchanged after the performance. 10. The 
vapor had no smell or taste,and did not burn. Il. The interior of 
the apparatus was found to contain no residuum or substance 
other than air and water. 12, 13. The operations were conducted by 
gas light. Every facility for the closest investigation was offered 
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IMPROVED RAILWAY TRACK. 

The invention illustrated herewith consists in securing the 
rail upon an elastic continuous bed, by a simple method of 
fastening which dispenses with the nuts, bolts, and other 
means usually employed for that purpose. The principal 
advantages claimed are that the wear of rail and rolling 
stock wili be lessened, and that there will be less probability 
of breaking rails owing to the elasticity of the bed. 

A, Fig. 1, is a wooden beam which forms 
the bed upon which the rail rests. The base 
of the rail and all of the beam are inclosed in 
the space formed by the inverted T-shaped 
metal bars, B, one of which is shown detached 
in Fig. 2. These have inner base flanges 
which meet beneath the beam. The bars ars 
tied together by metal plates, C, and screw 
bolts, the nuts of the latter being prevented 
from working loose by the elasticity of the 
wooden bar. The vertical part of each of the 
bars, B, is curved inward at the top, forming 
ribs which bear on the base of the rail. 

The inventor states that the cost of alter- 
ing the tracks of a road, to conform to the 
above described plan, will involve only the 
extra expense of a light steel or iron rail, as 
the old rails will make the flanged pieces, and 
the saving of ties, the sleepers. The flanged 
pieces are put together with alternate splices, 
and their hold on the rail increases propor- 
tionally with the load. They are easily 
loosened by inserting a bar under the bases 
and prying upward, this causing their upper 
portions to spread apart, when the rail and 
bed may be readily removed. 

Patented March 8, 1874. For further par- 
ticulars address the inventor, Mr. Geo. Potts, 
Unionport, Jefferson county, Ohio. 





Uninfammable Products, 

It is well known that certain substances, notably phos- 
phate of ammonia, incorporated in the fibers of tissues render 
the same incombustible, or, rather, admit of their burning 
very slowly and carbonizing with the production of flame. 
M. L’ Abbé Mauran, says La Nature, has recently discov- 
ered that a mixture of borax, sulphate of soda, and boracic 
acid, in suitable proportions, while rendering cloth unin- 
flammable, will also prevent any alteration of color, flexibili- 
ty, or lasting qualities through the effect of combustion. 





IMPROVED FIRE BOX FOR LOCOMOTIVE FURNACES. 

It is a common fault in locomotive furnaces, made in the 
usual way, that the flanges and rivets of the end sheets, at 
the points where they are connected to the 
side sheets, soon become burnt, and thus 
cracked and leaky. The result is that the 
end sheets have to be renewed several 
times before the sides are worn out, invol- 
ving considerable trouble and expense, To 
obviate thie difficulty, the invention illus- 
trated in the annexed engraving has been 
devised, and it consists in forming the side 
sheets to bulge inward throughout the en- 
tire width, as shown in Fig. 2, at A; or 
where the central portion of the sheet is 
ou the same plane as the joints, bulges, B, 
Fig. 3, may be made adjacent to the flanges 
to protect said joints. In Fig. 1 is given g 
view of the interior of the fire box, show- 
ing that the device causes but a slight mo- 
dification of the usual form. By this means, 
it is claimed, the joints are protected 
from the intense heat of the fire, and are 
preserved and rendered as durable as any 
other portion of the furnace. The cost for 
the labor of making a locomotive fire box 
of this design is, we are informed, only 
three to five dollars in excess of that of 
constracting the box in the usual way. The 
iron for the side sheets is required to be 
from one and a half to two inches longer 
than when the sicets are made straight. 

Patented through the Scientific American 
Patent Agency, April 27, 1875. For fur- 
ther particulars address the inventors, 
Messrs. W. Dawson and J. Hughes, Scran- 
ton, Pa. 





Spirit Photography under a Cloud. 

M. Buguet, of Paris, a spirit photogra- 
pher, came to London early last summer, 
and, after advertising in this journal for 
premises, he obtained them, where he received many visit- 
ors and sitters. Was not the genuineness, it was asked, of 
the spiritual origin of the Buguet photographs attested by 
Mr. W. H. Harrison, a whilom contributor to this journal, 
and the present editor of the Spiritualist? And did not a 
whole host of dilettanti, including the names of some who 
stand very high in Science, say it was all correct? And were 
not all the uncles, aunts, grandfathers, grandmothers, and 
other relatives of several of the sitters recognized in these 
spirit photographs? All this, we admit, is quite true. 

Returning to Paris from this country, and laden with what 
were the equivalents of testimonials from men of note— 
fellows of the Royal Society, lecturers in University College, 
editors, and simp'e commoners—M. Buguet practised “ spirit 
photography ” with renewed zeal in that gay capital. Par. 
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isian policemen seem to have been materialistic to an anusu- 
al extent ; they wished to know more about this kind of prac- 
tice. One fine morning two of the ‘‘ force ”"—one of them an 
inspector, the other a photographer—called upon M. Buguet 
to have aspirit photograph taken, Waiting till the dark 
slide with its sensitive plate was about to be inserted in the 
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Remarkable Raiiroading in Switzerland. 

A railroad has recently been opened to the summit of Mount 
Uetliberg, Switzerland, which overlooks, at a hight of 
about 1,300 feet, Lake Zurich, and is much visited by tour- 
ists for the sake of the view. The total length of the road 
is about 30,000 feet, or more than 54 miles. The lowest 





camera, they produced their warrant, had a developer applied | grade is 232 feet per mile, but 59 per cent of the whole 
to the as yet unexposed plate, and saw a ‘ spirit” developed. | jength is of grades exceeding 264 feet per mile. The curves 
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A search was then made, the originals of this and other 
spirit forms were discovered, and the ingenious photographer 
was subsequently lodged in ‘‘durance vile,” from which, 
after confessing that he was an impostor, he was liberated on 
bail. Inthe meantime spirit photography has still many true 
believers in London; and, although the editor of one of the 
weekly periodicals devoted to this topic denounces Buguet 
as a ‘‘ thorough scoundrel,” that of the other looks upon him 
as a kind of Galileo, who has made a confession he knows to 
be untrue in order to be released from prison, quite over. 
looking the fact of the seizure, by the police, of the tools and 
implements by which the trade in the so-called “ spirit 
photographs” was carried on. 

It is said, however, that many of the “ spirits” evoked by 
M. Buguet have been recognized. Far be it from us to say 
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that they have not; but we do not travel beyond our own ex- 
perience in such matters when we assert that a muslin mask, 
fastened upon the face of a courageous medium, has been re- 
cognized, by a person of more than average intellectual pow- 
ers, as a deceased relative; and that in a deposition of silver 
on the back of a wet collodion plate, caused by contact with 
our own fingers, the bearer of a name well known in spiritu- 
alistic circles has recognized a visible manifestation fraught 
with much interest. Surely, one might say, if spirit photo- 
graphy be the incontestible fact some people say it is, there 
ought not to be much difficulty in convincing the world of 
the reality of such fact, and this opinion we endorse.—Bri- 
tish Journal of Photography. 


Sm JOHN FRANKLIN’s widow is hopelessly sick 











are of 500 and 450 feet radius, the latter co- 
inciding with a grade of 327 feet per mile. 
The track is of [the standard gage, and the 
rails, of iron, weigh 60 lbs. per yard. There 
are three tank locomotives of the Krauss 
pattern, with six drivers coupled, each 36 
inches in diameter, and with a wheel base of 
only 6 feet 8inches. They weigh 41,800 Ibs. 
empty, and in service, from 52,800 to 55,000 
lbs. The heating surface is about 770 square 
feet, the diameter of piston 124 inches, the 
stroke 214 inches. 

The first ascent was made April 24 of this 
year. The engine pushed up three cars 
loaded with ballast and workmen, a total 
gross load of 27} to 30 tuns. This load was 
moved without difficulty at a speed varying 
from 8 to 10} miles per hour, maintaining 
a steam pressure of 170 lbs. 

The descent is made with compressed air, 
by means of an apparatus used on the en- 
gines of the Rigi Railroad. The speed was 
154 to 184 miles per hour. 

At trials made by the professors of the 
Zarich Polytechnic School, the weight hauled 
was about 6274 tuns, the traction exerted 
about 7,500 Ibs., and the work about 200 net 
horse power. 

A peculiar feature in the working of this 
road is the use of a jet of water against the rails, in front of 
the wheels of the locomotive, sufficient to wash the rails 
completely. It was observed long ago that the influence on 
adhesion of a slight humidity such as that deposited by a 
fog, and that of a veritable layer of water deposited by rain, 
are entirely different. On the Swiss Central Railroad, a jet 
of water is used on the front wheels of certain engines to 
facilitate the passage around carves, and the effect on the du- 
rability of the ty es has been remarkable; but this jet of 
water, which was only intended to lubricate the inside part 
of the rail head, moistens the whole surface in contact with 
the tyre. No modification of the adhesion has been observed 
as the result of this; this jet of water does not dispense with 
the use of sand, while at Uetliberg absolutely no use is made 
of sand, but water is employed exclusively. 

Another Swiss mountain railroad, the 
Rigi Kulmand Lake of Zug line, is about 
seven miles long; six miles of it are worked 
with a peculiar cogged wheel arrange- 
ment, or something similar in effect, by 
which grades of 1,056 feet per mile are sur- 
mounted, there being one section more than 
a mile and a half long with a grade very 
little less. The radii of the curves, which 
are uniform, is 600 feet. 

a 
Water and its Inhabitants. 

The quality of water in relation to its 
fauna and flora has been the subject of in- 
vestigation by some of the French Acade- 
micians. In substance, the results seem to 
prove that water in which animais and 
plants of higher organization will thrive is 
fit to drink; and on the other hani, water 
in which only the infusoria and lower cryr- 
togams will grow is unhealthy. If the wa- 
ter become stagnant and impure, aquatic 
plants of the higher order will languish and 
disappear, and the half-suffocated fish will 
rise near the surface and crowd together 
in parts where there may still be a livtle of 
the purer element trickliag in, and if driv- 
en from these places they soon die. Physa 
Sontinalis will only live in very pure water ; 
valvata piscinalis in clear water; limnea 
ovata and stagnalis and planorbis marginatus 
in ordinary water ; and finally, cyclas cornea 
and Lithynia impura in water of middling 
quality ; but no mollusk will live in corrupt 
water. Plants also exercise a reactive in- 
fluence on the quality of water. The most 
delicate appears to be the common water 
cress, the presence of which indicates ex- 
cellent quality. Veronicas and the floating 
water weeds flourish only in water of good quality. The 
water plantain, mints, loosestrife, sedges, rushes, water lil- 
ies, and many others grow perfectly well in water of mod- 
erately good quality. Some of the sedges and arrowheads 
will thrive in water of very poor quality. The most hardy 
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or least exacting in this respect is the common reed, or 
phragmites communis. 


It is said that iron goods treated as below described, ac- 
quire a bright surface, having a white glance without under- 
going any of the usual polishing operations. When taken from 
the forge or rolls, the articles are placed in dilute sulphuric 
acid (1 to 20) for an hour; they are then washed clean in wa- 
ter, dried with sawdust, dipped for a second or so in nitrous 
acid, washed and dried as before, and finally rubbed clean. 
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~ ENEBWORTH PARK, HERTFORDSHIRE, ENGLAND. 

To every student of English literature, the name of the 
late Lord Lytton is familiar. Few there are who have not 
read the charming productions of his pen; and though he 
passed away, he has made for himself an enduring name 
apart from all inherited or bestowed. But though his works 
have been read by myriads, yet those who have seen his re- 
sidence and its gardens may be counted only by hundreds, 
He was aman of taste, and hence it might be expected he 
would by 20 means neglect his garden; and though in size 
and appliances it has no pretension to rival many of thegreat 
establishments, it is, never- 
theless, one of the prettiest 





has 





a solid or liquid substance of very harmless appearance in- 
stantaneously into gas which occupies the same or nearly 
the same bulk, but has an expanding tendency which, for 
nitro-glycerin gas, must come neara pressure of 500 tuns per 
square inch.” 





Bicycle Riding. 
This is a sport confined to a select few in this country ; 
but in England it is extensively practised, with great satis- 
faction by the riders. Some of them give their experience in 





the English Mechanic as follows: L. Striffler, Secretary of 





gardens we know. 
Knebworth Park covers 
about three hundred acres 
of nearly the highest ground 
in the county of Hertford. 
The manor passed into the 
possession of Sir Robert 
Lytton in the fifteenth cen- 
tury, and it has continued in 
the possession of his de- 
scendants. The ancient ma- 
nor house was pulled down 
in 1811, and the present 
mansion erected on nearly 
the same site. Of the west 
or garden front of this, ou 
first engraving is an accu. 
rate representation, and, ow- 
ing to the elevation of the 
site, the tower, which forms 
a prominent feature in the 
architectural design, com- 
mands the view of a wide 
range of the surrounding 
country. Extended before 
it is a flower garden on 
grass, the beds framed in 
gravel, plentifully embel- 
lished with vases and statu- 
ary, and covering altogether 
about four acres. The de- 
sign is somewhat complica- 
ted, and from its character 
difficult to plant so as to 
combine harmony of color with variety, while the number of 
plants required, some 36,000, is large for the means of pro- 
ducingthem. The effect, however, as will be seen from our 
second engraving, is excellent; and though at the time of 
our visit the glory of the flower beds had departed, enough 
of their beauty was left to show what it had been when they 
were in their pride. The lawn surrounding the beds is beau- 
tifully kept, and extends on both sides of the broad central 





walk to the high laurel hedges which form the boundary of 
this garden. It is dotted with 
some fine araucarias, welling- 
tonias, cryptomerias, and other 
conifers, Some of the arauca- 
rias, after the dry summer of 
1866, appeared, to be dying, 
but Mr. Kipling, the gardener, 
gave them a good mulching of 
loam, leaf soil, and a little 
well decayed manure, and they 
improved wonderfully. The 
ivy-covered summer house on 
the mound on the southwest 
side, and which forms a con- 
spicuous object in our second 
view, commands a good view 
of the flower garden and man- 
sion, and, in a clear day, of 
the surrounding country. 

An old flower garden has 
been turned into a rosary, in 
which it is contemplated to 
carry pillar roses on arches 
over the surrounding walks. 
—Journal of Horticulture. 





Modern Blasting Agents. 
In a paper on this subject, 
recently read by Mr. Noble be- 
fore the Society of Arts, the 
author thus explains the rea- 
soning which led to firing slow 
explosives by local detonation : 
‘“When a hammer strikes a 
very thin layer of nitro-glycer- 
inon an anvil, the blow pro- 
duces a strong compression of the liquid, which liberates 
heat and raises its temperature to the point at which it de- 
tonates. But only that part which actually receives the 
blow explodes, If, however, the hammer is very heavy, 
and the blow strong, the explosion is no longer confined to 
the part which receives the direct shock, and the whole goes 
off. A local detonation, owing to the immense tension of its 
gas, must be very similar in action to a strong blow, and will 
thus compress the explosive liquid which surrounds it, 
causing it to detonate at will and to propagate the explosion 
throughout the whole mass by the same means. Whether 
that theory be correct or not, it led to a result which affords 
considerable facilities for the utilization of modern explo- 





sives. It enables us, with or without confinement, to turn a 
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Zephyr Bicycle Club, Moston, says: ‘‘I have had a roadster 
made to order, with a 51-inch driver, and it only weighs 30 
lbs., and is plenty strong enough. I have discarded the brake 
as a nuisance, a danger, and extra weight. The best brake is 
your feet on the pedals, holding back; and if the hill is so 
steep that it overcomes you, then you may depend it is not 
safe to ride down, but get off and walk. Always lean well 
back when descending a hill, and incline forward when 
ascending, or when riding against a head wind. When 
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riding on a tolerably level road, and especially if going fast, 
keep upright and firm in your saddle, and you will have no 


fear of a spill if you happen to come against a stone. Of 
course, the use of the step is an absolute necessity with our 
present sized machines, as far as mounting is concerned, I 
prefer vaulting off from the treadle, as it saves feeling about 
with your foot for the step, and perhaps catching your toe 
in the front wheel spoke. If you are riding through a town, 
if the same be paved and wet, be very careful about turning, 
as the mud which accumulates in towns seems to acquire a 
greasy consistence, and seems to completely lubricate the 
road; and if you turn sharply, your wheel runs away side- 
ways, and you find yourself on the ground. I think it is 
wise to walk through towns if they are paved, and especial- 
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if wet, as you cannot get any speed, and it is no comfort to 
yourself, and the incessant jolting has a tendency to loosen 
your spokes. When going through a country town with 
macadamized roads,it is glorious to slip through at railway 
speed and astonish the natives; but whenever I come to a 
piece of ground which is paved with sets or rubble stones, 
let me get off and take pity on my good steed,” 

B. Travis says: “‘I have been a rider for six years ona 
wooden machine, and now on a spider-wheeled one. I am 
only about § feet 2 inches, and I ride a 45-inch wheel, with 
5 inch cranks. With it I can and do ride up inclines much 
easier than with my old ma- 
chine; yet they are each the 
same weight (50 lbs.) This 
attribute to the rider being 
able to apply his power be 
cause he sits over the wheel. 
Every rider who sits much be- 
hind his driving wheel knows 
that in driving up bill his arms 
have to counteract the push of 
bis feet, whereas push down. 
wards on the treadle requires 
very little pull on the handles 
to keep the wheel right. The 
large wheel machines are 
worked with the furepart of 
the foot on the treadle, and not . 
with the hollow of the foot, ae 
the small-wheeled ones were. 
That is alsoa great advantage ; 
the leg not having to traverse 
so great a distance, one is en 
abled to ride more gracefully, 
and with greater ease. Some 
machines are without brakes, 
the necessity of which depends 
on the inclines they have to 
run down. I live in a hilly 
district, and often on a Satur. 
day afternoon trip I have tu 
go over hills 1,000 feet high. 
I consider it highly dangerous 
to attempt a run down some of 
them, unless you havea brake 
you can depend on, and then 
the run down will be splendid 
and swift; yet with a good brake, you can keep the ma- 
chine well in hand.” 

“T have seen in your paper scmething said about a one- 
line railway, the running of a bicycle having inspired the 
remarks. Now, there is no analogy in the matter, for an en. 
gine or train would not keep erect on one line of rails only, 
unless it was perfectly balanced, and remained so. A man 
could not run a bicycle even under those conditions. It re- 
quires a continual side movement of the front wheel to re 
store the balance that is always 
being lost; for if the wheels 
were put in a straight line, and 
fastened, there is no rider could 
ride it, for he would quickly 
lose his equilibrium—he could 
not restore it, and down he 
must come. 

‘*T have also seen remarks 
and suggestions about multi- 
plying wheels, so that one turn 
of the crank will make two 
turns or more of the wheel. 
Now, it won’t do. The same 
effect can be got by shortening 
the crank; but then, who has 
the strong legs required to 
drive them? Bicycles as made 
at present are very good, and 
very simple also; any addition 
of gearing will only impair 
them. Now, I do not expect 
that any rider will be able to 
propel himself through the air 
on any bicycle much over a 
mile in three minutes—for that 
is 20 miles an hour—the air it - 
self being the great retarder. 
I would rather face an incline 
than a strong wind, it being 
impossible to go with any speed 
in the face of a stiff breeze.”’ 


A New Cement. 

A French chemist is said to 
have succeeded in preparing a 
mineral compound, which is said to be superior to hydraulic 
lime for uniting stone and resisting the action of water. It 
becomes as hard as stone, is unchangeable by the air, and is 
proof against the action of acids. It is made by mixing ‘o- 
gether 19 Ibs. sulphur and 42 lbs. pulverized stoneware and 
glass; this mixture is exposed to a gentle heat, which melts 
the sulphur, and then the mass is stirred until it becomes 
thoroughly homogeneous, when it is run into molds and al- 
lowed to cool. It melts at about 248° Fah., and may be re- 
employed without loss of any of its qualities, whenever 
desirable to change the form of an apparatus, by melting 
a gentle heat, and operating as with asphalte. At 230° Fah 
it becomes as hard as stone, and preserves its solidity in boil 
ing water. 
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THE SONG OF STEAM. 

[The following fine poem, which Blackwood'’s Magazine has pronounced 
to be the best lyric of the century, is by George W. Cutter, of Covington, 
Ky. 

Harness me down with your iron bands, 
Be sure of your curb and rein, 

For I scorn the strength of your puny hands 
Asa tempest scorns a chain. 

How I laughed as I lay concealed from sight 
For many a countless hour, 

At the childish boasts of human might, 
And the pride of human power : 


When I saw an army upon the land, 
A navy upon the seas, 
Creeping along. a snail-like band, 
Or waiting a wayward breeze : 
When I saw the peasant reel 
With the toil that he faintly bore, 
As he turned at the tardy wheel, 
Or toiled at the weary car! 


When I measured the panting courser’s speed, 
The flight of the carrier dove, 
As they bore a law, a king decreed, 
Or the lines of impatient love, 
I could but think how the world would feel 
As these were outstripped afar, ° 
When I should be bound to the rushing keel, 
Or chained to the flying car. 


Ha! ha! ha! they found me at last, 
They invited me forth at length, 
And I rushed to my throne with a thunder blast, 
And laughed in my iron strength. 
Oh! then ye saw a wondrous change 
On the earth and ocean wide, 
Where now my fiery armies range, 
Nor wait for wind nor tide. 


Hurrah! hurrah! the waters o’er, 
The mountains steep decline ; 

Time—space—have yielded to my power— 
The world! the world is mine! 

The rivers the sun hath earliest blest, 
Or those where his beams decline, 

The giant streams of the queenly West, 
Or the Orient floods divine. 

The ocean pales wherever I sweep 
To hear my strength rejoice, 

And monsters of the briny deep 
Cower trembling at my voice. 

I carry the wealth and ore of earth, 
The thought of God-like mind ; 

The wind lags after my going forth, 
The lightning is left behind. 

In the darksome depths of the fathomless mine, 
My tireless arms doth play, 

Where the rocks ne’er saw the sun’s decline 
Or the dawn of the glorious day ; 

1 bring earth’s glittering jewels up 
From the hidden caves below, 

And I make the fountain’s granite cup 
With a crystal gush o’erflow. 

I blow the bellows, I forge the steel, 
In all the shops of trade; 

I hammer the ore and turn the wheel 
Where my arms of strength are made; 

I manage the furnace, the mill, the mint, 
l carry, I spin, I weave, 

And all my doings I put in print 
On every Saturday eve. 

I’ve no muscles to weary, no breath to decay, 
No bones to be laid on the shelf, 

And soon |] intend you may go and play, 
While I manage the world myself. 

But harness me down with your iron bands, 
Be sure of your curb and rein, 

For I scorn the strength of your puny hands 
As the tempest scorns the chain. 
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Great Eastern Rallway Company’s New Station, 
London, 

The terminus of the Great Eastern Railway Company at 
Liverpool street, if not partaking altogether of the palatial, 
wil] be unmistakably a great improvement upon many of the 
London termini, and will be one of the largest; the area com- 
prised within the retaining wa!is—this being a low level sta- 
tion—is more than ten acres in extent, and is some 2,000 feet 
in its entire length. The general character of the design is 
gothic, broadly treated in the several elevations. 

The area occupied by the various lines of platform is cov- 
ered by a roof in four spans, the two central ones being 109 
feet each, and the side spans 46 feet and 44 feet. The whole 
width covered in is 314 feet. 

The roof trusses are principally comprised of wrought 
iron with ornamental details of cast iron, and the effect is 
extremely pleasing. The columns are double in the center, 
and have also to act as down pipes for the conveyance of 
water from the roof. The covering is chiefly glass, with a 
small proportion of boarding and slates. The length of the 
roof over the main line on the east side is 730 feet, and that 
over the local platforms 450 feet long and 76 feet above plat- 
form level. The platforms are arranged so that the advan- 
tages of the end-on system, as at Charing Cross, as well as 
those of the sidelong, as at King’s Cross, are retained. 
The main line platforms are 1,000 feet long and $2 feet in 
width, while the local platforms are 550 feet in length, and 
vary in width from 10 feet to 21 feet. Lamp rooms are pro- 
vided below the piatform, connected with each by a subway 
and hydraulic lift. 

The arrangements for traversing carri:; ¢3 across and along 
the main line, and the whole of the turntables, eleven in 
number, are worked by hydraulic power. 

Communication is also obtained with the Metropolitan sys- 
tem by a junction with the railways, besides subways from 
the platforms under Liverpool street for passengers. The 

whole of the signaling and multifarious working of th- 
points is connected at Primrose street, into one box, which 
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contains more than 100 levers for the purpose of interlock- 


ing and other arrangements. 
The whole of the works have been designed by Mr. Ed- 


ward Wilson, C. E., the company’s engineer, and executed by 
the well known firm of Messrs. Lucas Brothers.—Zhe En- 


gineer. 





THE IRISH-AMERICAN RIFLE CONTEST. 

The international contest, between the American team o 
six of our best known crack shots and an equal number of 
skilled Irish riflemen, has resulted in a victory for the Amer- 
icans, gained by 38 points. Three ranges, respectively of 800, 
900, and 1,000 yards, were fired over, fifteen shots at each 
distance being allowed to each competitor. The targets were 
six feet in hight by twelve feet in breadth, and were divided 
off, with a center six by six feet, inside of which a bull’s eye 
three feet square was painted. A shot, by striking the bull’s 
eye, counted four, on the center, three, and, if hitting out- 
side the latter, two. From this it will be seen that sixty was 
the highest aggregate possible for any set of fifteen shots, 
one hundred and eighty for any competitor's entire score of 
forty-five shots, and one thousand and eighty for the shots of 
the whole team. Out of the last mentioned total, the Ameri- 
cans made 967, and the Irish 929. The annexed diagrams 
show the best shooting at each range. 

Fig. 1 was made by Mr. Pollock, of the Irish team, at 800 
yards, and counted 59, every shot, with one exception, stri- 
king the bull’seye. Fig. 2 is Colonel Bodine’s (American 
team) target, which also counted 59. Fig. 3 is Mr. James 
Wilson’s (Irish team) target, which indicates 55. 
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great heat, its tenacity is impaired or destroyed. Whiting 
is simply chalk freed from impurities, and reduced toa fine 
powder, and, is also known under the names of Paris and 
Spanish white,though the latter is really a white earth found 
in Spain. 

There is a great difference in whitewash brushes; and the 
beauty of the work, as well as the ease of performing it, de- 
pends very much on a good brush, making it well worth 
while to pay the difference between a good one and a cheap 
one. For the inexperienced, it is more difficult to lay on tints 
evenly than pure white. 

For those who have not had experience in using or dis- 
solving glue, it is well to say that the dry glue should be 
spread in a broad flat basin, like a shallow milk pan, 
and cold water enough poured on it to fairly cover it; 
then let it lie over night, or fora day, when, if the water be 
not all absorbed in the swelling glue, the excess should be 
poured off, when fresh water will be added, in which you 
boil the glue, to be mixed with whiting.—D. 8. C., in the 
Maryland Farmer. 





Centennial Notes, 

A definite project for a huge hotel, to accommodate five 
thousand of the people who will flock to Philadelphia during 
the Centennial, has been agreed upon. A number of citizens 
have taken steps to erect s gigantic wooden building, ten 
stories in hight and containing a thousand double-bedded 
rooms. It is proposed to complete the work in five months, 
an undertaking, the magnitude of which will be realized 
when it is considered that there will be thirty miles of wall 
to plaster. The structure will be about four times as 


























large in capacity as the Continental Hotel in Philadel- 
hia. 
P A correspondent, Mr. John L. Geissler, of West Ches- 
ter, Pa., writes us that he has invented a remarkable 
clock, which, with a single pair of hands, indicates si- 
multaneously,on one dial ten feet in diameter, the 
time not only of the place where located, but of the 
principal cities of the world. He has offered to place 
the clock on the wall of the Centennial structure for 
$500, this being the actual cost of its construction ; and 
he says such a timepiece would doubtless meet with 
much approbation from foreign visitors, as it would en- 
able them to learn their home time to a fraction of a 
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minute. While it probably might be of interest for the 
average Briton to note the fact that 2 in the afternoon 























at Philadelphia corresponds to about the hour at which 
he would begin his daily onslaught on underdone joints 
and Bass’ ale, we fear that the Italians, who count up to 
twenty-four o’clock and mark their dials accordingly, 
and the Chinese, the hands of whose timepieces travel 
backwards, would not gain much useful information 
from Mr. Geissler’s huge clock. However, the idea 
ig a good one, because the Centennial should certainly 
have a timepiece connected electrically with clocks in 
all the principal cities in the United States, so that, at 
12 o’clock Centennial time on the momentous 4th of 
July, the entire country might join in unanimous cele- 








bration. Mr. Geissler offers a curious clock for a small 
cost, and the Centennial authorities would perhaps do 


























well in adopting his suggestion. 

Itis proposed by the managers of the Centennial to 
appoint an electrician who shall have the supervision 
and direction of the electrical department. This is a 
very important and responsible position, and should 
be filled by no person save one whose talents and qua 
lifications are of the highest order. 

We notice that the Telegrapher suggests the name 
of Mr. David Brooks, in which nomination we hear- 
tilyconcur. Mr. Brooks has hai valuable experience 
in the foreign expositions, is a thorough expert in all 
matters electrical, and enjoys a wide acquaintance 
among the electricians and telegraphic engineers of 
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It is difficult to appreciate fully the magnificent marksman- 
ship which these scores prove, especially with regard to the 
long ranges, at which the Americans gained largely. One 
thousand yards is equal to about eleven avenue blocks in 
this city, including the widths of the streets; and hitting a 
three-feet square target at that distance amounts to about 
the same as (if the buildings were out of the way) standing 
at Trinity church and sending a ball into a window of the 
ScrENTIFIC AMERICAN office. The bull’s eye would appear 
of about the same size as a dot half an inch square held at a 
distance of some three yards from the eye. 
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To Kalsomine a Wall. 

Buy the best bleached glue if the walls are to be white or 
some light tint (if dark, it is immaterial, so the glue is 
clean), and use it in the proportion of a quarter of a pound of 
glue to eight pounds of whiting. Soak the glue over night; 
in the morning pour off the water, as the glue simply swells 
while soaking. Add fresh water, put it in atin pail, and 
set that in a kettle of boiling water. When dissolved, stir 
into it the whiting, adding enough water to make it, after 
mixing, of the same consistence as common whitewash. It may 
be tinted to any color desired, and is applied with a white- 
wash brush. If the color is rubbed smooth in a little water 
first, and then mixed with the wash, it will be more even. 
If the walls have been previously whitewashed, scrape 
away all that will come off, and wash with a solution of 
white vitriol, two ounces in a pail of water. The vitriol 
will be decomposed, forming zinc white,and plaster of Paris, 
to which the kalsomining easily adheres. It is important to 
dissolve the glue in a hot water bath ; for if scorched by tao 


Europe. We trust that the Centennial managers will 
see the wisdom of appointing Mr. Brooks. 


Becent American and Foreign Patents. 


Improved Spring Bed Bottom. 

Joseph Fowler, New York city.—Springs are attached to the bed- 
stead and to the croes bars by means of the contracted coils of 
springs, which allow a rivet to take hold of the coils and draw the 
spring downward. The head of a rivet rests on the lower contracted 
coil of the spring. The bed is suspended on the springs in this man- 
ner, and the bolts or rivets form a substantial connection. The de- 
vices improve another invention, patented to same inventor Jan- 
uary 26, 1875. 











Amproved Shirt. 

John C. Dunham, Buffalo, N. Y.—This invention consist of a shirt 
front detached from the body, except at the top and for a certain 
distance downward, sufficiently to keep it in place, by which the 
front is preserved smoother and neater. The inventicn also con- 
sists of the upper end of the front narrowed by rounding the cor- 
ners to diminish the breadth of the connection with the yoke, by 
which wrinkling of the front is prevented when the arms are 
raised. 

Improved Toy Gun, 

William H. Martin, Mobile, Ala.—This invention consists of a lon- 
gitudinal slotted barrel, with ball or arrow propelling slide piece 
working freely therein by means of springs attached to a cushioned 
collar at the muzzle of the barrel. The hook or arrow shaped rear 
part of the slide is locked by spring jaws, and released by a trigger 
and slide piece. 


Improved Sliding Gate. 

John P. McMurray, Oregon, Mo.—The gate rests outside of the 
gate post, so that it may be readily moved longitudinally about one 
half its length, and then it may be swung round on a bracket to 
open the full gateway. It also can be moved on the rolls longitudi- 
nally, and may be gleyated to swing clear of snow in the winter 
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Improved Fastening for Hats. 
Clinton R. Blackwood, New York city.—This spring fastener is 
ade in one piece, and in the form of a bow, the curve of the bow 

ring perforated and fastened to the inside of the hat with thread. 

jeaving the ends to hang down, so as to bear upon the back part of 


the head. 
Improved Water Wheel. 

Oliver J. Bollinger, York, Pa.—Secondary guides are arranged in 
the outer ends of the water passages to divide them into two chan- 

js narrower than the throat, so that any objects floating in the 
ne ter, too large for passing through the throats, will be arrested at 
os outside of the case, where they can be easily reached for re- 
moval. The gates are placed at or near the inner end and narrow- 
est part of the chutes, by which they are subject to the least pres- 
sure on account of the smallest area being opposed to the water, so 
that they offer the least resistance to the moving of them in open- 
ing and closing. The gates are attached to a ring, which has radial 
arms and a hub surrounding the shaft, to strengthen it against 
lateral strains ; and it is connected by the rods which incline toward 
the shaft with the running block on the shaft, and other mechanism 
for opening and closing. 

Improved Combined Table and Desk. 

Thomas W. Moore, Plainfield, N. J.—This invention consists of a 
table having @ suitable inclosed space with pigeon holes, etc., under 
the top. The top is made of two parts, and hinged at the point where 
the slope of the desk begins. One side of the frame is lower than 
the other side, and the ends are sloped from it up to the point 
where the top is hinged. On this low part a piece is hinged to swing 
up on the top and hold the table top level when a table is required, 
and close the space beneath. The table top has a piece at each end, 
which overlaps the end of the frame, and keeps the space under the 
top closed when it is adjusted for a table. 

Improved Bottle Stopper. 

Gustave J. Crikelair, Green Bay, Wis.—There is a band around 
the neck of the bottle, which carries a little clevis. This clevis is 
pivoted to the band, so that it may work up and down, and a bent 
lever is attached to the jaws of the clevis by the fulcrum pin. This 
lever curves up over the top of the bottle, and is attached to the 
stopper, which last has a flange around it, which incloses a packing. 
A spring is fastened to the lever, the upper end of which bears with 
a constant pressure against a lug, which is fastened between the 
jaws of the clevis. When a person takes hold of the bottle, he 
bears with his thumb on the lower end of the Jever, which action 
raises the stopper, and allows the contents to flow out when the 

bottle is tipped. A hook is attached to an eye on the under side of 
the lever, and hooks under the clevis to hold the stopper down. 
Improved Child’s Carriage. 

F. Herman Jury, New York city.—The rim of the wheel is shaped 
so that, while it widens out at the top to the edges, the bottom will 
be sufficiently thick to afford the requisite thiekness for firmly 
holding the spokes which screw into it. The hub is cast with an 
inner annular chamber, to dispense with unnecessary metal, and 
the ends, which are contracted to the size of the box, are screw- 
threaded, and the box is screwed in, making a tight hub. The 
axles are short pieces of round metai screwed into the ends of a hol- 
low middle tubular portion, to make the middle portions stronger 
for a given quantity of metal by increasing the size. The body is 
jointed to fold together; and by a spring top for holding up the 
top, and the braces arranged inside, the top can be raised and low- 
ered easily by the person inside. 

Improved Car Coupling. 

Benjamin 8. Kearney, Franklinton, N. C.—This invention relates 
to an improved automatic car coupling, that may be readily used 
for cars of different hights; and it consists of a drawhead with tap- 
ering mouth, vertically sliding front socket or gate, and governing 
rear piece, that couple and control, by suitable levers, the link with 
ball-shaped heads. 

Improved Potato and Seed Planter. 

William H. Whitman, Scranton, Pa.—In the slot of a pitman are 
placed springs, which rest against a crank, and the effect of which 
is to cause the pitman to stand still for a little time at the end of 
each movement. The other end of the pitman is pivoted to a frame, 
which slides upon a block, in which is formed a hole of sufficient 
size to receive enough seed for a hill, and which is placed directly 
beneath the hopper. Plates are soarranged that asthe frame moves 
forward one plate will uncover the upper end of the pocket to allow 
the seed to drop into said pocket. As the frame moves to the rear- 
ward, the plate will cover the upper end of said pocket, and another 
plate will uncover its lower end, allowing the seed to drop to the 
ground. The plate is made with a short edge, so that, when the ma- 
chine is used for planting potatoes, it may cut off a piece of potato 
large enough for a hill. In the case of large potatoes, they will 
be cut more than once, and small potatoes will not be cut at all. 
When the machine is used for planting seeds, the upper plate 
serves simply asa cut-off. The hopper is made in three parts, so 
that the two upper parts may rock upon each other, and upon the 
stationary lower part to keep the seed from clogging by the advance 
of the machine, 

Improved Cultivator. 

Albert Dart, Rockville, Conn.—A rear wheel gages the cut of two 
front meld boards. Adjustable bars carry the two rear mold boards. 
These bars are spread apart by a cam operated by means of a lever. 
A horizontal guide bar passes through the beam and through the 
bars, and supports the bars and mold boards as they are spread or 
expanded by the cams or forced inward by the pressure of the 
earth thereon. The wheel is supported by the spring, which is at- 
tached to the under side of the beam. 

Improved Mirror. 
Allen Huber, Berlin, Can.—This consists in covering the back of 
the mirror with varnish or waterproof material, and with a coat of 
gypsum, plaster of Paris, or equivalent material. The advantages 
claimed are that the mirror plate and frame will be strengthened, 
the silver will be protected from injury, and the wooden back board 
or other back and the wedging of the plate will be dispensed with. 
improved Pneumatic Dispatch Apparatus, 

Olney B. Dowd, New York city.—Two pipes join the local stations 
with the central station, with a circuit of the impelling fluid, pre- 
ferably compressed hydrogen gas, passing out through one and 
back through the other, and worked by pressure in a reservoir at 
the central station. It is designed to make the apparatus useful for 
hotels, offices, and private houses by a special circuit to each, the 
outgoing pipe being connected with one of the contrivances for 
stopping the carrier, so as to discharge into it, and the other con- 
nected, so as to allow of the return of the fluid, and having the ap- 
paratus for introducing the carrier to be returned to the central 
Office, 

Improved Variable Exhaust. 

William F. Leseur and Charles Michel, College Point, N. Y.—The 
invention consists in supporting a cone plug upon a vertical screw 
stem arranged to project up through the mouth of the exhaust pipe 
of a locomotive engine. The chief advantage of this arrangement 
is economy of space and unobstructed passage for escape of steam, 
it having been the practice heretofore to support and adjust the 
a exhaust nozzles by means of rods arranged exteriorly 





Scientific American. 


Improved Farm Fence. 

David L Hoffman and Parker M. Shoemate, Aullville, Mo.—This 
consists in making the fence in sections, so that each panel may be 
separated into two longitudinal parts. 

Improved Row Gage for Plows. 

William Edwin Stanley, Montezuma, Ga.—This is a row gage at- 
tachment to plows for marking off rows to guide the plowman 
straight. A socket for receiving the end of the marking rod is 
mounted on a support which revolves to shift it from side to side as 
the plow reverses. Said support has a hollow axle, through which 
a cord, having a weight attached to it, extends to the end of the 
socket next to said support, and is secured thereto to return the 
marker to the normal position after it escapes from obstructions, 
causing it to swing back on a pivot, as a means of preventing it 
from breaking. The revolving support for the socket is supported 
on standards, some of which are attached so as to form guides to 
keep the suspended weight from swinging about. 

Improved Station for Submarine Telegraphs. 

Robert F. Bradley, Moffettsville, 8. C.—This invention relates to 
an improved system of telegraph stations in mid-ocean, by which 
messages can be sent from any point of the ocean, along the line of 
the cable, to the terminal points, and vice versd, so that communi- 
cation with vessels and passengers during the voyage may be estab- 
lished. The invention consists of a hollow sectional column with a 
base plate attached by ball and socket joint, which column is low- 
ered iato the water and anchored rigidly to the ground. The branch 
cable is coupled to the main cable, and carried along the column to 
the surface of the water, to be there placed in connection with the 
instruments on board of the vessels. 

Improved Letter and Picture Block. 

Daniel Birmeli, Greenville, N. J.—This invention consists of a dif- 
ferent shapea end point or projection to each letter block, so that 
no letter block will correspond to any other, in combination with 
picture blocks, having notches corresponding to the letters of the 
name of the picture, to aid the child in selecting the letters for nam- 
ing the picture and identifying them therewith. 

Improved Life Preserver. 

Adolph Traub, New York city.—This life preserver is constructed 
of a front and rear part, connected together by straps or suspend- 
ers, supported by the shoulders, having movable wings or fins at- 
tached thereto, the whole being made double or bag-like and filled 
with roasted cork. 

Improved Transom for Doors. 

Jobn Berndt, Denver, Col. Ter.—This invention relates to certain 
improvements in transoms for doors; and it consists in a transom sash 
that is made to slide into a casing above by means of a branched cord 
moving over pulleys, one of the branches of which cord is attached 
to the sash for the purpose of raising it, and the other attached to a 
suspended detent or locking bar which prevents the raising of the 
sash except by the cord upon the inside of the house, the cord being 
fastened below by a self-closing cam lever, and so arranged at its 
branched ender as to raise the sash and lift the locking bar at the 
same time. 

Improved Hay and Cotton Press. 

John L. De Witt, Gardner, [ll.—The invention relates to means 
whereby the operators on a hay or cotton press may be enabled to 
work more continuously and with a greater result within a given 
time. It consists in making the same piece, grooved on both sides, 
act successively as a follower and platen, and in holding the platen 
by a hand-operated slide so that it may be pushed out with the tied 
and pressed bale. 

Improved Clothes Wringer. 

Leander Becker, York, Pa.—This invention relates to certain 
improvements in wringers; and it consists in the combination with 
the body of a washing machine, and the adjustable bearings of one 
of the wringer’rolls of a lever, and an adjustable vertical rod at- 
tached to said bearings, so that the weight of the washer is made tw 
supply the pressure for the wringer rolls, the said pressure being 
regulated at will. 

Improved Washing Machine, 

Leander Becker, York, Pa.—This invention relates to certain im- 
provements in washing machines; and it consists in two levers piv- 
oted to the outer casing and having notched extensions and pendant 
segments. To the top of the leversis pivoted an arc-shaped set of 
rubbers, which are attached at the bottom by a connecting rod with 
a double crank upon the main shaft. Suspended in the notches of 
the lever extensions and segments is another adjustable and detach- 
able set of rubbers which correspond to the first in construction, 
and between which and the first set the clothes are contained. 

Improved Paper Machine. 

Chas. L. Crum, Winchester, Va.—The object of this invention is to 
better adapt the Fourdrinier paper machine to making heavy paper 
or boards out of straw, wood, or other materials; and it consists in 
the combination with the ordinary belt of wire cloth which carries 
the pulp, of a second upper endless belt of wire cloth passing around 
rollers, and an upper suction box resting upon the upper surface of 
the second belt and just above the web formed from the pulp. 

Improved Bale Tie. 

H. K. Du Bose and E. W. Charles, Jr., Camden, 8. C.—The inven- 
tion has particular reference to flexible ties by which hay, cotton, 
and analogous substances are held in a compressed state. It con- 
sists in a tongueless buckle and a fastener having two cross slots 
cut obliquely toward each other. 

Improved Spring Seat for Horse Rakes, etc. 

Amos W. Coates, Alliance, O.—The object of this invention is to 
adapt the supporting spring of a chair seat in a horse rake, harvester, 
or other analogous implement to the different weights of different 
drivers, and, while preserving its elasticity, render the said spring 
strong enough to support a heavy driver without bearing down and 
removing the driver from the most convenient position for operat- 
ing his hand levers. It consists in the combination with the ordi- 
nary inclined band spring, of an auxiliary spring attached to the 
base frame and connected with the main spring near the seat by 
means of a stud which is rigidly fixed to the main spring, the said 
auxiliary spring being slotted at its connection with the stud, so 
that it does not act at all until the main spring is borne down suffi- 
ciently low to cause its stud to rest in the lower part of the slot. 

Improved Coffee Pot. 

Sumner P. Webber, Charlotte, Mich.—This invention consists of a 
coffee pot with a cylindrical coarse strainer that is fitted securely 
into an annular finer strainer, arranged below the spout at the 
inside of the pot, the detachable strainer being supported at some 
distance at the bottom of the pot and retained by springs at the 
top, a bail serving to lift it out of the pot. 

Improved Steering Propeller. 

Wilhelm F. Zoehe, Brooklyn, N.Y.—This invention consists in the 
employment of a propelling screw that is driven by hand power 
applied to actuating lever rods, which rods are pivoted to sliding 
and guided pieces, transmitting the power al‘ernately, by interme- 
diate gear wheels, to the shaft of the screw. The screw is secured 
to a supporting frame sliding in vertical direction for yielding to 
obstructions, and is also employed for steering the boat by connect- 
ing the screw frame, by a governing arm and wheel, ropes, and pul- 





leys, with the steering wheel of the boat, 








Improved Water Wheel, 
Isaac Mallery, Dryden, N. Y.—This wheel has two sets of buckets, 
arranged one above the otber, and a chute curb, having two tiers 
of chutes. The revolving gate is provided with a series of openings. 
The water may be admitted to only the lower tier of buckets in 
the wheel through two or four openings; or by moving the gate 
farther, two or four chute openings are uncovered for the upper 
tier of buckets, so that water may be admitted through two, four, 
six, or eight openings, successively, according to the amount of 
power required. 

Improved Farm Gate. 
Wellington H. Pratt, Prattsville, Mich.— Devices are provided in 
connection with this gate, whereby it is supported without sagging. 
It may be raised from a horizontal position, and swung round over 
a moderate depth of snow without obstruction, and, when opened, 
will remain in any position in which it may be placed. 

Improved Berry Cup. 

Dewitt W. Kniffin, Marlborough, N. Y.—This is a berry cup made 
of wood veneering, having a bottom of two thicknesses fastened 
together with the graia of the wood at right angles, one part hav- 
ing tenons which pass through slots and hold the bottom to the 
body. 

Improved Lathe Hest. 

James E. F. Leland, Baltimore, Md.—This invention relates to 
lathes for turning irregular forms, and consists of a spring rest for 
supporting the article being turned. The spring is given a certain 
amount of tension to force the rest forward toward the article, 
while the rest will adjust itself to the irregularities. 

Improved Motor, 

Jacob G. Peterson, Morganton, N. C.—By this device, a power is 
applied to one shaft by two springs separately wound when the 
same could not be used with one spring on account of the difficulty 
in winding it up. 

Improved Corn Sheller. 

Frelinghuyson H. Hunter, Heltonville, Ind.—This corn sheller 
has a ribbed surface, over which the ears are drawn by hand to 
free them of the kernels. The invention relates to a chaff box, 
which is formed of a sheet metal plate applied beneath the ribs of 
bars of the sheller. 

Improved Felly Piate. 

James Y. Sitton, Due West, 8. C.—The feature of this invention 
consists in vertical ears or flanges formed on the sides of the clip, 
and extending up to embrace the sides of the tyre, thus holding the 
same in proper position on the felly. 

Improved Stone-Extracting Tool, 

Nathan R. Cheadle, Delta, Ohio.—This is a method of removing 
stones in well-boring by first cutting under them, and then dislodg- 
ing them with a drop. 

Improved Fence Post. 

Eugene Powell, Delaware, Ohio.—This consists of a post with 
braced stool seated in the ground, in connection with an additional 
stool attached at right angles thereto, in the direction of the fence, 
for increasing the base surface of the post. 

Improved Fly Net. 

Luther B. Lee and George W. Lee, Ridgewood, N. Y.—The object 
of this invention is to prevent the ends of the cross bars from 
untwisting, and at the same time to give to said ends a neat appear- 
ance. The cross bars are made of cord, and are quilted or stitched 
through the longitudinal bars a sufficient number of times to pre- 
vent the said cross bars from slipping through the said longitudinal 
bars. The end parts of the cross bars are stitched upon a sewing 
machine for a few inches. 

Improved Printers’ Galley. 

Henry H. McWilliams, Sacramento, Cal.—On the bed piate isa 
raised bar. The same hollow bar is turned in the same manner 
across the end of the plate. On the inner edge of a slotted movable 
plate is a square hollow bar, made by turning over the edge, so that 
this square bar and the triangular bar on the other plate are of the 
same hight, and form a channel in which the type are contained and 
held. This bar is moved on the piate and the channel increased or 
diminished in width by means of slides-and eccentrics and levers. 
By means of these eccentrics the movable plate is moved up, and 
the bar is made to compress the type. 

Apparatus for Carbureting and Purifying Gas and 
Alr. 

Leander E. Fish, Washington, D. C.—This invention relates to cer- 
tain improvements in apparatus for carbureting and purifying air 
and gases. It consists of a vessel having on the bottom thereof a 
detachable tank for containing oil for carbureting. Communicat- 
ing with said tank is a pipe for introducing the oil, a gage pipe for 
regulating the amount of the same, and a perforated inlet pipe 
through which the air or gas is forced into the oil. Just above the 
oil tank is a detachable cover with distributing openings for the 
carbureted gas in its upward passage, and above said cover are 
located purifying pans with bottoms of perforated sheet metal or 
wire gauze. The top of the outer vessel is provided with an annular 
trough of water in which the detachable cover is located with a 
water-sealed connection, the said cover being provided with a pres- 
sure regulator and an outlet pipe for the gas. 

Improved Ventilation of Railway Tunnels, etc, 

Joseph Dixon, New York city.—This improvement is more partio- 
ularly designed for underground railways, tunnels, etc, in cities 
where openings to the external air cannot be had without interfe- 
rence with the surface traffic of the street, or without purchasing 
adjoining lands and using the same for ventilating shafts. It is pro- 
posed to divide the tunnels into sections of a mile, to place midway 
of these sections a suitable fan blower, connected by suction pipes, 
extending right and left into the tunnel, and w place partitions, by 
means of pivoted doors, ecross the tunnel on either side of said suc- 
tion pipes, said partitions occupying the entire space crosswise of 
of the tunnel; penaing the arrival of a train, said partitions to re- 
main closed. The doors may be opened by an approaching train, 
and closed again immediately after the train has passed, by the train 
itself operating suitable mechanism placed alongside the track. By 
thus dividing the tunnel into sections, and placing the ventilating 
apparatus midway outside the tunnel, the fan withdraws the 
foul air from, say, half a mile of tunnel ec. the left band side, and 
at the same time, and by the same operation, it also acts in like 
manner on the length of tunnel on the right hand side, and dis- 
charges the foul air from both sections through a pipe of suitable 
size on the opposite side of the fan to the surface of the earth, and 
up a suitable hight above the surface by an ornamental hol- 
low column. 

Improved Steam Engine for Reck Drills. 
James Brandon, New York city.—Grooves in the steam chest are 
so arranged in connection with the grooves in the valve piston that, 
when the slide valve is just over the steam ports, the small piston 
will have passed so far that the communication between the groove 
in the steam chest and the groove in the valve piston wil! be just 
closed at the same time the groove of the steam chest paseage will 
be just opening. The steam passing will have full pressure until the 
piston closes the passage by its own mov t. quently the 
valve piston wil! still bave the expansion of the steam to carry it 
over. 
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Business aud Personal. 


Charge for Insertion under this head ts $1 a Line. 





100 Per Cent Profit. New, light article. Every- 
body a customer. Introducers wanted. Address Stock 
Company, P. 0. Box 564, New York. 

Hoadley Portable Engines. R. H. Allen & Co., 
New York,Sole Agents of this best of all patterns, 

¥cr Sale—Large lot second hand Machinists’ 
Tools, cheap, Send for list. 1. H. Shearman, 45 Cort- 
andt Street, New York. 

Microscopes, from 50 cts. to $500, for Scientific 
nvestigation and home amusement. Magnifying Glasses, 
Spy Glasses, Telescopes, and Lenses. Price List free. 
McAllister, M’f’g Optician, 49 Nassau St., New York. 

The American Saw File Guide, for correctly 
filing Saws, manufactured by E, Rota & Bro., New Ox- 
ford, Pa .will be sent free for Two Dollars, with terms to 
agents. Selilsatsight. Gives entire satisfaction. 

Barry Capping Machine for Canning Establish- 
ments. T. R. Bailey & Vail. 

For Sale, or to Let on Royalty—Canada Patent 
for Hanging Zave Troughs and Conductor Pipes. Ad- 
dress 7. P. Abbott, Cleveland, Ohio. 

2 H.P. Engine for Sale. J.H.S., 158 South St.,N.Y. 

Wanted a party to manufacture or lease “ Be- 
dell’s Patent Rapid Transit Screw Wrench.’ Easily made. 
Send for circular, Otis T. Bedell, 67 East 10th St., N.Y. 

Geo. P. Rowell & Co., Advertising Agents, 41 


Park Row, New York. Their business has grown to be 
something enormous. Every paper in the country is on 
file at their office, and it is no uncommon thing for them 
to receive a mail of fifteen or twenty bushels of newspa- 
pers.—{ Norwalk (Conn.) Gazette.) 


Wanted a Machinist who can act part of the time 
as Draughtsman. Address A. B. C. Dexter, Jersey City, 
N. J., stating age, experience, nationality, and wages. 

Portable Engines, 2 to 12 H.P., suitable for Cot- 
ton Ginning, new and second hand, Send for circular. 
A.C. Tully & Co., 5 Dey St., New York. 

Wanted—2d hand Engine and Boiler, 60 to 80 
horse power, 150 ft. 3 in, Shafting, and Rolling Machine 
for tapering Springs. Must be in good condition. Ad- 
dress, with price, Ballard, fast & Co., Canton, Ohio. 

Foot Lathes—Wm. E. Lewis, Cleveland, Ohio. 

Wanted— 2d hand Steam Engine and Boiler, 3 to 
6.P., in good running order and complete. Send full 
description, make, how long used, and cash price, to Box 
66, Colchester, Conn. 

Second Hand Steam Engines, Pumps, and Iron- 
Working Machinery. Catalogues free. E. E. Roberts, 
119 Liberty Street, New York. 

Machine Shop, well located, for Sale—6 Lathes, 
2 Drills, 1 Planer, 1 Shaper, Vises, and Tools. Allor 
part. 103 R, R. Ave., Newark, N. J. 

Scientific Expert, in Patent Cases, C. Gilbert 
Wheeler, 115 State 8t., Chicago, Ill. 

For Machine, Cap, Set, and Special Screws of 
every description, apply to Reynolds & Co, 14 East St., 
New Haven, Conn. 

Taft's Portable Suspensic-: Bath—Address Por- 
table Bath Co., 156 South St., New York City. 

Reynolds & Uo., 145 East St., New Haven, Conn., 
manufacture small Routine Articles of every descriptioa 
for patentees. 

For Tri-nitrogiycerin, Mica Blasting Powder, 
Frictional Electric Batteries, Electric fuses, Exploders, 
Gutta Percha Insulated Leading Wiret, etc., etc., etc., 
result of seven years’ experience at Hoosac Tunnel, 
addreas Geo. M. Mowbray, North Adams, Mass. 


To Rent—Machine, Boiler Shop, and Foundry. 
Machine Shop, built of stone, 80x30. Two Stories and 
Basement; other bulidings proportionately large. 2% 
horse power new American turbine water wheel. Lo- 


cated in a village of 2,000 inhabitants, with two Railroads, 
and in the heart of Western New York. The buildings 
and power are well adapted for any manafacturing busi- 
nes*. Reason for renting, removal. Address A. G. 


Ridley, Phelps, N. Y. 

Wrought Iron Pipe—For water, gas, or steam. 
Prices low. Send for list. Batley, Farrell & Co., Pitts- 
burgh, Pa. 

Small Gray iron castings made to order. Hotch- 
kise & Ball, Foundrymen, West Meriden, Conn. 

* Book-Keeping Simplified.”—The Double-entry 
system briefly and clearly explained. Cloth, $i. Boards, 
7 cts. Sent postpaid. Catalogue free. D.B. Waggener 


& Co., Publishers, 424 Walnut St., Philadelphia, Pa. 
Wood Planers—Five 24 H’d for Sale Cheap; 1 
2d H'd 3 H.P. Boller. Wm.M.Hawes, Fall River, Mass. 


Scale in Boilers Removed—No pay till the work 
is done. Send for 34 page pamphiet. George W. Lord, 
Philadelphia, Pa. 

Hotchkiss & Ball, West Meriden, Conn., Foun- 
drymen and Workers of Sheet Metal. Will manufacture 

a royalty any Patented articles of merit. 

Grind Winter Wheat—New Process. John Ross, 
Williamsburgh, N. Y. 

Boult’s Paneling, Moulding and Dovetailing Ma- 
chine is a complete success. Send for pamphlet and sam- 
ple of work. B.C. Mach’y Co., Battle Creek, Mich. 

For best and cheapest Surface Planers and Uni- 
versal Wood Workers, address Bentel, Margedant & Co., 
Hamilton, Ohio. 

Saw Ye the Saw ?—$1,000 Gold for Hand Sawmill 
to do same work with no more power Expended. A. B. 
Cohu, 197 Water St., New York. 

Diamord Carbon, of all sizes and shapes, for 
drilling ruck, sawing stone, and turning emery wheels, 
aiso Glaziers’ Diamonds. J .Dickinson.64 Nassau St.,N.¥ 

File-cutting Machines. C. Vogel, Fort Lee, N. J 

Pipe and Bolt Threading Machines. Prices from 
$8) upwards. Address Empire Manufacturing Company, 
4& Gold Street, New York. 

For best Bolt Cutter, at greatly reduced prices, 
address H. B. Brown & Co., & Whitney Avenue, New 
Haven Conn 

American Metaline Co., 61 Warren St., N.Y. City. 

Grindstones, 2,000 tuns stock. Mitchell,Phila.,Pa. 


Small Toois and Gear Wheels for Models. List 
free. Goodnow & Wightman, 23 Cornhill, Boston, Mass. 


The “Scientific Amencan” Office, New York, is 
fitted with the Miniature Electric Telegraph. By touching 
litWe buttons on the desks of the managers signals are sent 
to persons in the various departments of the establish- 
ment. Cheap and effective. Splendid for shops, offices, 
dweliings. Works for any distance. Price $6, with good 
Battery. F C. Beach & Co., 246 Canal St., New York, 
Makers. Send for free {llustrateo Catalogue. 

Peck’s Patent Drop Press. Still the best in use. 
Address Milo Peck, New Haven Cone 

Faught’s Patent Round Biaided Belting—The 
Best thing out—Manufactured only by C. W. Arny, 901 & 
ws Cherry %t., Phiiedelphia, Pa. Send for Circular. 


Scientific 


Three Second Hand Norris Locomotives, 16 tuns 
each; 4 ft. 8 inches gauge, for sale by N. 0. & C. KR. R. 
Co., New Orleans, La. 

Genuine Concord Axles—Brown, Fisherville,N.H. 


Tempies and Oilcans. Draper, Hopedale, Mass. 


Price only $3.50.—The Tom Thumb Electric 
Telegraph. A compact working Telegraph Apparatus, 
for di making magnets the electric light, 
giving alarms, and various other purposes. Can be put in 
operation by any lad. Includes battery, key, and wires. 
Neatly packed and sent to all parts of the world on receipt 
of price. F.C. Beach & Co., 246 Canal St., New York. 

Hotchkiss Air Spring Forge Hammer, best 1m the 
market. Prices low. D. Frisbie & Co., New Haven, ct. 
For Solid Wrought-iron Beams, etc., see adver- 
tisement. Address Union Lron Mills, Pittsburgh, Pa. for 
lithograph, &c. miei 
Spinning Rings of a Superior Quality— 
ville Spinning Ring Co., Whitinsville, Mass. 


All Fruit-can Tools, Ferracute W k’s,Bridgton,N. J. 


For best Presses, Dies, and Fruit Can Tools, Bliss 
& Williams, cor. of Plymouth and Jay, Brooklyn, N. ¥. 


For Solid Emery Wheels and Machinery, send to 
the Union Stone Co., Boston, Mass., for circular. 


Hydraulic Presses and Jacks, new and second 
nand. Lathes and Machinery for Polishing and Buffing 
Metals. E. Lyon, 470 Grand Street New York. 


For 13, 15, 16 and 18 inch Swing Engine Lathes, 
address Star Tool Co., Previdence, R. I. 


Single, Double and Triple Tenoning Machines of 
superior construction. Martin Buck, Lebanon, N. H. 

















R. W. J. will find aformula for proportion- 
ing safety valves on p. 363, vol. 29.—J. F. can blue 
steel by the method described on p. 123, vol. 31.— 
J. 8. will find that bronzing on iron is described 
on p. 283, vol. 31. 

(1) J. A. M. asks: Can I magnetize cast 
iron? A. Yes, temporarily, by enclosing it in a 
wire helix traversed by an electric current. 


(2) 8. L, asks: 1. Do you think that a young 
Irish retriever could be broken of the habit of 
running away when agun is discharged? A. Take 
your dog to a pigeon or shooting match, and grad- 
ually approach the shooters with your pet, and 
encourage him. Most dogs can be broken of gun 
shyness in this way, but some of them can never 
be cured. 2. Please give me the name of some 
handbook on training dogs for the field. A. The 
best book ever published on the sporting dog is 
“ The Dog,” by Mayhew, Dinks, and Hutchinson; 
it is published by Orange Judd & Co., 245 Broad- 
way, N.Y. 

(3) W. C. asks: Is a building, having a 
lightning rod which is formed of a copper pipe or 
tube laid flat on the roof and fastened with 
small strips of zinc to the roof and walls of the 
building, perfectly safe during a storm? A. The 
above method of attachment of the rod to the 
building iscorrect. But the main thing pertaining 
to the use of a lightning rod is to have the rod 
properly connected with the earth. The bottom 
of the rod, in the earth, must be greatly enlarged, 
either by having the rod extended underground for 
along distance, or by connecting the rod with iron 
water pipes or iron drain pipes in the ground, or 
by placing the bottom of the rodin contact with 
a large mass of charcoal, which may be laid in a 
trench. No building is safe if the rod is merely 
stuck down a few feet into the dry earth. This is 
the common plan, but it is unsafe. Safety can 
only be secured by having an extensive mass of 
good conducting material at the bottom of the 
rod, in the earth. 


(4) T. 8. and others ask: How is transfer 
or indelible paper made, for marking clothing? 
A. The paper is probably saturated with a solution 
of bichromate of potash, logwood, and a little car- 
bonized sirup. 

(5) D.G. 8. asks: Will a cosmorama lens of 
36 inches focus do for the object glass of a tele- 
scope which I think of constructing, combined 
with an eyepiece of 4inch focus? A. A common 
lens will not do at all for the object glass of a tel- 
escope, as it gives too defective an image. You 
must consider that the image has to be enlarged by 
the eyepiece, which will enlarge all defects also. 
For a telescopic objective, it is imperatively neces- 
sary to have an achromatic lens made of a crown 
glass bi-convex lens, and a correcting plano con- 
vex lens of flint glass. 

How can I obtain sulphuretted hydrogen? <A. 
Pour diluted sulphuric acid on sulphuret of iron 
or on sulphuret of antimony. 


(6) A. B. says: I made a magnetic needle 
out of a rat-tail file; and while polishing it upon 
an emery wheel, I thought of testing the action of 
moving bodies upon it. Having no point ready, I 
stuck it upon a sharp pointed lead pencil and held 
it in front of one of the emery wheels. It in- 
stantly began to revolve at about 200 to 250 revo- 
lutions per minute, running from right to left. I 
thought it was the current of air striking it, and 
held the needle on the other side of the wheel. It 
instantly checked its motion, and started in the 
opposite direction. In this position, the air would 
strike it in the reverse of the first position. To fur- 
ther prove it I held it opposite the wheel on the 
other end of the shaft; and to my surprise it 
stopped and started revolving in the same direc- 
tion. It was not produced by air currents. Held 
between the two wheels, it also revolved. To 
further prove it, I placed it upon a pin and cork, 
putting it in an iron pan 89 that all currents of air 
would strike the bottom of the pan: and it still re- 
volved, but at reduced speed. I came to this con- 
clusion : Each wheel hasa north and south pole, 
and the north pole of one wheel is opposite to 
south of the other. It may be that, when in mo- 
tion, one wheel forms a north pole and the other a 
south. The wheels have iron arms filled with 





wood segments, and are covered with leather and 
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emery. Please explain the cause. A. Probably 
the wheels contain some residual magnetism, and 
one side is positively and the other negatively po- 
larized. If the wheels are made of cast iron, this 
might readily be the case. 


(7) C. C. P. asks: 1. Will leather scraps, 
ground down nearly to a powder, be of value as a 
fertilizer? A. Yes. 2. Ace freshly ground bones 
in a fit state to be used as a fertilizer? A. Yes. 


(8) J. C. asks: I have a piece of genuine 
moss agate which I would like to cut up in small 
pieces. How can I do this? A. Agates are cut by 
means of a small copper disk on a lathe, fed with 
emery. The surface is then coarsely ground by 
means of a grindstone of a hard reddish sandstone, 
and the polish is afterwards given on a wheel of 
soft wood, moistened and imbued with a fine pow- 
der of hard red tripoli. 

(9) W. 8. & 8. say: We wish to make a si- 
phon and draw the water from a well 52 feet deep 
with 75 feet fall. Can we form a vacuum and 
start the water running? A. The water could not 
be induced to rise out of the well without other 
aid than the mere pressure of the atmosphere. 


(10) H. B. B. asks: Is there any cement or 
paint that would answer for lining a cistern to con- 
tain vinegar, that would not be destroyed by the 
acid nor spoil the vinegar? A. Vats of this char- 
acter are sometimes coated with melted rosin. 

Is the refuse of the blacksmith’s forge and fur- 
nace beneficial to fruit trees? A. It has been re- 
commended for this purpose. Give it a trial. 


(11) J. M. T. asks: Can you give me a pro- 
cess for cleansing the dark color from steel blades 
after cutting fruit? A. Rottenstone is used for 
this purpose. 

(12) F. N. asks: 1. How can I fix colors on 
caoutchouc or on gutta percha? A. Caoutchouc 
is probably lettered with rubber solution while it 
is stretched, the coloring matter immediately dust- 
ed over it, and the whole allowed todry. 2. How 
can two pieces be made to adhere to each other by 
the edges? A. By means of a caoutchouc solution 
in naphtha. 

(13) P. B. asks: I have a portrait that is be- 
ing destroyed by cracking and scaling off of the 
paint from the canvas. The cause is attributed,by 
those who profess to know, to the picture’s being 
varnished before the paint was perfectly dry. Is 
there any remedy forit? A. We do not know of 
anything except revarnishing. 

(14) J. S. asks: Will the residue of sul- 
phuric acid and carbonate of soda, or marble 
dust, after having been used in the manufacture 
of soda water, be of value for manure? How 
should it be prepared? A. The excess of sulphuric 
acid can be completely neutralized by limestone, 
and the dried residue used as gypsum. Or cal- 
cined bones can be employed, and a mixture of 
the sulphate and acid phosphate of lime produced. 


(15) A. B. G. asks: I want to color glass for 
lantern slides. How shall I proceed, so as to show 
any or all the colors of the spectrum in the screen ? 
A. The aniline colors are mostly used for this pur- 
pose on a surface prepared with albumen or some 
similar substance. These colors admit of exquis- 
ite shades of fineness and, for this purpose, are re- 
markably soft andrich in tone. See p. 390, vol. 30. 


(16) J. C. G. asks: What is the reason that 
the second crop of clover yields more seed than the 
first? A. The crop multiplies itself by scattering 
its own seed in the fall. This, in the spring, takes 
root, and soon more than replaces that portion of 
the last year’s growth which has decayed, and 
which now acts as manure. 

What isa good work on mnemonics? A. Con- 
sult Appleton’s “ Cyclopedia.” 

(17) J. W. K. asks: Can artesian wells be 
bored here, in Eastern Virginia? <A. Yes. 

1. Howcan I mount pictures? A. You do not 
state whether the pictures were on canvas or 
paper, also whether they are oil paintings, prints, 
or photographs. 2. What preparation is used to 
obviate the necessity of glass? A. Varnish is used 
for thispurpose. 3. What is the origin of the word 
“remontant,” and its meaning? A. It is a French 
word. Leremontant=the belt strap or belly band 
of harness. 


(18) R_ K. says: I have a fine hop vine; but 
the caterpillars are eating it up. What can I smoke 
them with so as not to injure the vine? A. Place 
under the vine a dish containing a small quantity 
of ignited charcoal: throw upon the coals a quan- 
tity of sulphur, and. if necessary, move the dish 
so that the ascending vapor may temporarily sur- 
round each twig and leaf. This is the most effec- 
tual remedy known. 


(19) M. A. B. asks: Whatis the rule for cal- 
culating the variation in an aneroid barometer, 
caused by high or low temperature? A. The only 
correction necessary for an aneroid barometer is 
a slight one for temperature, detected experiment- 
ally thus: Observe carefully its indication at any 
moment in the external air; remove it immediate- 
ly beforea fire, and heat it until the thermometer 
on the dial shall reach 100°; then notice the varia- 
tion of the hand; this variation, divided by the 
number of degrees through which the thermome- 
ter has moved, will give you the correction, wheth- 
er in defect or excess, io be applied for each de- 
gree of change. 


(20) W. B. asks: 1. What metal is least li- 
able to tin when coming in contact with a solder- 
ingiron? A. Copper oriron. 2. Is there any me- 
tal or substance that will not tin, and yet will 
stand the heat of the iron and be not liable to 
break? A. We do not know of any such metal. 


(21) G. M. G. says: 1. lam making ink com- 
posed of nut galls, gum senegal, sulphate of iron, 
aqua ammonia, alcohol, and rain water. When 
first applied, itis a pale purple, and slowly turns 
intensely black. What can I use to make it black 
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alcohol by a little alum. This we think would 
make a decided improvement. The addition of 
logwood to the ink would have the effect of ren- 
dering it black when first used, but such ink js 
much more liable to fade and corrode the pens 
2. Can you give me a cheaper and a better recipe 
than the above? A. Take 1 oz. extract of log- 
wood; pour over it 2 quarts boiling water, and 
when the extract is dissolved, add 1 drachm yellow, 
chromate of potassa. This is an excellent blue 
black ink, does not fade, and, as it contains no 
gum, flows freely from the pen. It can be made 
for about 25 cents per gallon. If an old inkstand 
is to contain any of this ink, it must be thoroughly 
cleansed, as ordinary iron ink decomposes the 
chrome compound. 

(22) D. W. U. says: I wish to know how to 
keep strawberries in their natural color, to take to 
the fairs as curiosities. I have strawberries meas. 
uring 4 and 5 inches m circumference. A. The 
fruitmay be preserved in many ways. One of the 
simplest methods is that of immersion in some s- 
lution of strong antiseptic properties, such as gali- 
cylicacid. To retain the natural color of the fruit 
for any length of time, however, is something 
quite difficult. We would advise you to obtain 
photographs of your mammoth fruit as soon as 
possible. 

(23) C. M. asks: 1. What effect will dis. 
solving blue stone in water, in which iron is to be 
casehardened, have? A.) First polish the metal, 
and then place it in asand bath until the desired 
color is obtained, then plunge into water. The ad- 
dition of blue vitriol to the quenching bath would 
only serve to copper plate the metal as soon as im- 
mersed in it. 2. What preparation is there that, 
when put on casehardened work, will give it the fine 
gloss) appearance that the fine English guns have? 
A. Try the following varnish as a lacquer: Gum 
sandarac 8 ozs., pounded mastic 2 ozs., clear tur- 
pentine 24% ozs., pounded glass 4 ozs., pure alcohol 
32 ozs. Mix and dissolve. 

(24) J. H. M. asks: What will absorb the 
ammonia, generated by the urine, etc., of horses 
inastable? A. Sprinkle the floor and stalls with 
dry clay, which has a powerfully absorbent action 
upon ammoniacal vapors. 

(25) W. H. P. asks: What acid is in rhu 
barb? Can it be extracted and concentrated, and 
how? A. The juice of the rhubarb contains ox- 
alic, citric, and malic acids, the latter often in con- 
siderable quantity. Wehardly think the plant can 
be utilized for lemonade, because of its character- 
istic purgative properties. The most objectiona- 
ble acid of the three may, however, be removed in 
great part by chloride of calcium. 


(26) H, J. E.asks: Doall kinds of iron crys- 
talize under strain? A. No. 

How isgood mortar made? A. The lime ought 
to be pure, completely free from carbonic acid, 
and in the state of a very fine powder; the sand 
should be free from clay, partly in the state of fine 
sand and partly gravel; the water should be pure, 
and, if previously saturated with lime, so much 
the better. The best proportions are three parts 
of fine sand, four parts of coarse sand, one part 
of quicklime recently slaked, and as little water 
as possible. There should always be enough wa- 
ter added at first; if water is added after slaking 
has begun, it will be chilled and the mortar lumpy. 
The addition of burnt bones improves mortar by 
giving it tenacity, and renders it less apt to crack 
in drying. 

Is the casting of small brass or iron articles 
smooth and without flaws considered as one of the 
lost arts? A. It is not; at present it is by no 
means impossible to make a perfect casting. 
What is civilization? A. Civilization mainly 
consists in intellectual development, culture, and 
refinement. 


(27) J. C. H. asks: How can I make the 
hardest alloy that melts below a red heat? A. 
Melt together 2 lbs. copper and 1 Ib. tin. 


(28) W.H. Jr. says: I have separated iodine 
from iodide of potassium by passing chlorine gas 
through a solution of it. The chlorine gas was 
made by the action of sulphuric acid upon calcium 
chloride. I now find that the solution of iodine 
contains some of the calcium chloride. How can 
the iodine be separated from it? A. It may be 
separated by distillation over a slow fire ; but the 
temperature should not be allowed to rise abuve 
350°. 
(29) C. 8. R. asks: What composition ¢.n 
be molded, either under pressure or otherwise, 
have a hard, smooth surface, and not be brittle nox 
liable to warp? <A. Many metallic alloys, we 
think, would answer your purpose. Sec p. II, 
vol. 31. 

(30) S. E. M. asks: 1. Will the common go':! 
fish spawn in a tank that holds 30 gallons water! 4. 
Yes, if the tank be otherwise properly arrange4. 
See pp. 36, 102, vol. 30, and p. 29, vol. 32. 2. What 
kind of plants will grow best on the bottom of the 
tank? A. Any of those indigenous to fresh water 
lakes and streams. 

(31) R. B. R. asks: Suppose a suitable tur- 
bine wheel to be driven by a certain fixed quantity 
of hot water, forced through by high pressurc 
steam, the apparatus being so arranged as to usc 
the same water over and over again, such a quan- 
tity of water to be supplied only as will make 
good the loss by evaporation. and the steam used 
expansively : would such a motor be economical? 
A. It would be much more economical to use the 
steam ina well designed steam engine. 


(32) F. H. B. asks: 1. Will good plumbago 
used in the cylinder of a new engine, be of ser- 
vice to prevent cutting? A. A true bore of eylin- 
der and well fitted rings are the best preventives. 
It ought not to be necessary to use plumbago in 4 
new cylinder. 2. Isthereanything in the mixture 
of metal of which the cylinder and ringsare cast, 
that makes some more liable to cut than etbers?’ 
A. Careis necessary in mixing the iron, to produce 
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(33) W. asks: If [have a steam yacht for 
my own pleasure on the Mississippi river, would I 
nave to get a license for her, and would I need a 
licensed engineer and pilot? A. Yes. 








(34) T. 8. W. says: A firm recently ordered 
a machine for making ice, and secured one of the 
following dimensions: Boiler 4 feet 6 inches x 2 
feet diameter, with 8 two inch iron flues; cylinder 
4x12 inches. Directions for use: Raise steam to 
50 tbs. and run the machine at 120 revolutions. 
Good wood was first used, and afterward coal and 
rosin; but after a few revolutions steam would 
run down to 30 Ibs., which was not sufficient to 
drive the machine. Reporting that the boiler was 
not large enough, or there was not sufficient heat- 
ipe surface, they received two iron blocks to be 
I yne in each end of cylinder, so as to reduce 
the suroke to 8 inches, and a new crank to suit 
this stroke, with a coil of lead pipe to be placed 
in water tank through which to exhaust. The ex- 
haust had previously been into the smoke stack. 
The makers of the machine claimed that the boiler 
was large enough, yet sent the extra pieces, the 
putting in of which would make everything work 
all right. Please to give your opinion. A. The 
boiler was too small. 


(35) W. M. J.says: J. R. W. (vol. 32, No. 
24, June 12) must have something wrong in the 
setting of his boiler or with his engine. I think 
it is in the valve; for it is certain that he should 
run his 8x16 engine and do all it could possibly do 
on from % to 1 cord of wood. It is certain thata 
good return tubular boiler will save at least half 
the fuel used by a two flue boiler. A. We would 
be glad to receive some facts in corroboration of 
your views. 

(36) J.C. G. says: Tam 19 years of age. 
My occupation is that of a stationary engine 
driver. I havea good English education, and am 
considered very good in mathematics. Mechani- 
cal engineering is the only business I care for or 
think about. I have tried to get a situation in a 
machine shop to learn the trade ; but owing to de- 
pression in business, I have not succeeded. Would 
it be best for me to enter a shop or a scientific 
school? Will I be prepared to superintend the 
construction and designing of engines by such 
knowledge as I could gain in such a school? A. It 
is very desirable to get such advantages as are af- 
forded by the course of a good school of mechani- 
cal engineering, such as the Stevens Institute, Ho- 
boken, N. J., the Massachusetts Institute of Tech- 
nology, Boston, Mass., or Cornell University, 
Ithaca, N. Y. When one graduates from such a 
school, he has learned how to study, and has also 
acquired a great deal of practical experience, in 
addition to a knowledge of the fundamental prin- 
ciples and methods of the engineering profession. 


(37) D. L. B. asks: 1. Would a solid iron bar 
sink in the ocean in the deepest part, or would it 
float at a depth where the amount of water, dis- 
placed by the bar, would be equal in weight with 
the bar? A. It would float under the conditions 
stated. 2. At what depth would the water be of 
such a density? A. We cannot tell you, as experi- 
ments have not been sufficiently extended. 


(38) E. F. M. asks: Can rubber belts be re- 
newed? A. No. 

Which is the front end of a planer, where the 
boards go in, or where they come out? A. Where 
they go in. 

What glue is best for cementing leather belt 
ends together? A. Use marine glue, or gutta 
percha dissolved in bisulphide of carbon. 

Can brass in small quantities be melted in an 
iron ladle in a common blacksmith’s forge? A. 
It will be better to use a crucible made of clay or 
plumbago. 

How are plaster of Paris molds made ? A.They 
are cast over the pattern. 


(39) Z. W. B. says: 1. I have asmall steam 
engine 5x6 inches, that cuts off at half stroke. 
How can | change itto make it cut off at 4 
stroke? The valve is a plain slide valve. A. You 
must lengthen it and increase the travel. 2. Isa 
% circular safety valve large enough for a return 
tubular boiler 24x36 inches with fifteen 2% inch 
tubes 36 inches long, and a heating surface of 45 
feet? A. Yes. 


(40) H. D. & Co, say: 1. We are running a 
400 horse power engine at 75 Ibs. pressure. City 
water is very expensive, and artesian is very hard. 
Is it feasible for us to condense our steam, or a 
large part of it, by currents of air? Has any con- 
trivance of that sort ever been perfected? A. 
There have been a number of plans proposed for 
condensing steam without the use of water, but 
we do not know of any that are in practical oper- 
ation. There is, of course, no difficulty in arrang- 
ing such a device, if itis made large enough. 2. Is 
it of any use to try to clear hard water by raising 
its temperature under pressure above 212° before 
entering the boiler, thus reducing the boiler scale ? 
A. This treatment removes some of the impurities, 
and is generally found to be of great advantage. 


_ (41) W. H. H. asks: I do the street sprink- 
ling in our city, and force salt water 1,200 feet 
through adinch pipe up a rise of 75 feet. I use a 
10 inch steam pump, and 6 inch water cylinder 
with 12 inches stroke. I require 60 gallons a min- 
ute; my pipe has 5 elbows. I hire steam and take 
it 200 feet through a well protected pipe. A dis- 
pute has arisen as to the required horse power to 
do the above work, and it is agreed to leave the 
question to you? A. It would be necessary to 
make a test, in order to settle this question. From 
the data sent, we could only make a guess. 


(42) L.S. asks: Who was the first inventor 
of the locomotive? A. The first locomotive was 
built by a Frenchman named Cugnot. 

How long a piece is used in testing rope? A. 
a & piece not more than one or two feet 
I have been firing a Baldwin locomotive, which 


has a mud drum, by blowing ont at drum; the 
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mud would not all come out unless I took the 
drum head off. Much mud has also settled be- 
tween the bottom flues, around the drum. We 
have inserted rods through the drum, and also 
through plugs in smoke box, but could not do 
much good. We have also tried a strong stream of 
water, but to no effect. Can you give some good 
advice? A. Try the plan of hauling the fire at 
night, and letting the water remain in the boiler 
until it is quite cool. That may soften the mud, 
so that it can be washed out. 





(43) H. A. A. says: [ am using an engine 
which throws out much fire. What is the best cap 
to prevent this? A. You can purchase a spark ar- 
rester similar to those used on locomotives. Fre- 
quently a piece of wire cloth, placed over the top 
of the smoke stack, will remedy the trouble. 


(44) C. E. B. says: In a boiler (say a rec 
tangular one) filled partly with water ard partly 
with steam, is the same pressure exerted on the 
bottom as at the top? If not, is the pressure 
greater on the top or on the bottom? What isthe 
proportional difference, and would the propor- 
tion vary with the temperature, and in what pro- 
portion, if any, would the pressures vary as the 
volume of the steam and water might be respec- 
tively changed? A. At the top of the boiler you 
have the pressure of the steam: atthe bottom the 
pressure of the steam, increased by the weight of 
the water and the steam. Suppose, for example, 
the weight of water in a boiler is such asto bring 
a pressure of 1 lb. on each square inch of the bot- 
tom of the boiler. If, now, steam is raised in the 
boiler until its pressure is 40 Ibs. per square inch, 
the pressare per square inch at the top of the 
boiter is 40 Ibs., and at the bottom 41 Ibs, 


(45) T. G. W. asks: What is superheating 
steam? What temperature and other conditions 
will produce superheated steam? A. Superheated 
steam is steam having a higher temperature than 
is due to the pressure. To superheat it, it is only 
necessary to let it pass through heated pipes or 
vessels having a high temperature, and in this 
manner it can be heated to any desired degree. 


(46) C. C. says: I enclose you some facts in 
regard to our engine: Cylinder is 14x20, steam 
pressure 55 Ibs,, revolutions 120,cut off at 3¢ stroke, 
indicator shows 23 lbs. mean pressure, exhausts 
into a feed heater. Power is 454% horse. Running 
at 60 lbs. boiler pressure (vacuum gage showing 24 
lbs.), revolutions 120, cut-off at \ stroke, showing 9 
lbs. mean pressure, and 9 Ibs. mean vacuum, she 
shows steam 35 horse power, and vacuum 17, to- 
tal 52 horse power. The engine (high pressure) has 
been changed to a condensing, and the indicator 
cards and other particulars were taken before the 
alteration and after,respectively. Coal bill was re- 
duced 33,000 Ibs.a month by the change. The work 
was about the same; if there were any difference, 
it was more in the last case. Coal used was slack or 
fine soft coal in both cases. A. This isa very good 
illustration of the gain from condensers, and will, 
doubtless, be interesting to all steam users. We 
would be obliged to our correspondent if he would 
send us the amount of coal burned before the 
change, the original cost of the engine, and the 
cost of attaching the condenser. 


(47) O. C. M. asks: How can I make a mold 
for zinc castings, so as not to have airholes in 
them? I want to make a small engine, 244x4 inch- 
es stroke, of zinc. A. Use a brass mold made 
warm. 


(48) C. W. 8. says: We have a railroad lo- 
comotive that we are using to runa sawmill with; 
her dimensions are: Two cylinders 10x16, running 
at 120 revolutions per minute. Boiler has 120 cop- 
per tubes 8 feet longx14¢ inches diameter ; fire box 
is 3 feet deep, 3 feet wide, 26 inches long, open on 
on bottom. Wishing to burn sawdust, we con- 
structed a firebrick fireplace underneath and 
opening up into the firebox of boiler. The fire- 
place is built of firebrick something after the 
form of tanners’ ovens. It is 7 feet long, 51 
inches wide, and 3 feet deep. We have not draft 
enough to take the<heat through the flues; our 
stack is 50 feet high and 18 inches in diameter. 
The fireplace makes a quantity of smoke which is 
very black and seems to clog in the firebox. We 
cannot make enough steam, but we can make heat 
enough in the fireplace, if we could draw it 
through the flues. Do you think a blower would 
answer? A. A blower or steam jet would proba- 
bly be of some service. For dimensions, it would 
be best for you to addressa manufacturer. 


(49) M. A. O. says: I wish to make a vessel 
for household use, and in its construction I will 
have to use a piece of brass or copper, 2 inches 
square, in a vessel to hold 1 quart. Would there 
be any fear from corrosion if the vessel was not 
cleaned properly every time it wasin use? Itis 
to be used for milk, vinegar, etc. Would copper 
be better than brass? A. Both copper and brass 
would be dangerous. é 


(50) C. P. V. asks: What size of lens is re 
quired fora camera obscura, to take a picture 8 
inches square at a distance of 4 of a mile? A. 
The distance at which a picture is to be taken and 
its size do not depend on the size of the lens, but 
on its focal length, which is determined by its cur- 
vature. To take a good picture of 8 inches square, 
the focal length of lens must be at least 12 inches. 
If the scene is so far off that there are too many 
objects in the picture of 8 inches square, and the 
details are too small, you must take a lens of longer 
focus, which will make the details larger in pro- 
portion to its focal length ; it will also make a large 
picture if needed, but a small one justas well. As 
a larger lens admits more light, it will require less 
time to make the picture than a small lens, which 
of course admits less light. In any case itis well 
to use a diaphragm placed about 2 inches in front 
of the lens; this makes the picture sharper, Dut 
protracts the time necessary for taking it. It will 
not reduce the size, even if you make the opening 
as small as a pinhole. 
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(51) W. D. M. asks: Is there any one man 
who can turn 80, 100, or 140 feet of 2 or 244 inch 
shafting on any machine in one day of 10 hours? 
A. Yes, with a special tool. 

(52) J. B. P. asks: What are the objections 
to the following pian for running street cars? Use 
all the available space in the bottom, sides, and 
top of car as a reservoir for compressed air,which 
is to be supplied to the cars at street crossings 
froma pipe or air main, laid along the tank and be- 
neath the surface. The pipe is to connect with a 
large tank centrally located, and the pressure kept 
up with air pumps run by stationary steam en- 
gines or other power. The car driver could con- 
nect and receive his supply while passengers were 
changing at street crossings. With a sufficient ca- 
pacity and pressure to start with, the car would 
run several squares without being replenished, and 
might draw another car. The air main should be 
of a sufficient capacity to avoid frictioa in the flow 
of air, and to supply the cars quickly. A. We 
could hardly form an opinion without having more 
data. We believe the difficulties of this form of 
motive power have been with the arrangements 
for compressing the air, and its cooling effect when 
used in the engine. A great many inventors have 
turned their attention to this subject, but so far 
we have not heard of any system which is a com- 
plete success. 

(53) C. P. L. asks: Please give me a recipe 
fora cement to fasten oiled wood together. A. 
Melt together in an iron vessel equal parts of com- 
mon pitch and gutta percha. 


(54) C. G. asks: How can I make large 
lumps out of small bits of sal ammoniac? A. 
Dissolve in water, and allow to crystalize slowly 
by evaporation. 

How can I make cheap liquid manure for young 
plants on poor ground? A. Fill a large barrel 
with old rotten manure, fill with water, allow to 
stand one week, and draw off as required. 

How can I magnetize knife blades on a Tom 
Thumb telegraph apparatus? A. While the cur- 
rent is passing, place the middle of the Wnife on 
one of the poles of the magnet (taking care not to 
let it touch the other pole) and gradually move 
the blade along from the middle towards one end. 
Repeat this several times, taking care always to 
move the same pole in the same direction. 





(55) E. E. says: I have acistern which leaks 
badly. The water penetrates through the cement 
and brickwork. Can I put on new cement over 
the old, and make the cistern tight, or must I re- 
move the old before putting on the new? How 
would it do to cement on the outside of the cis- 
tern? Would it stop the water from coming 
through? A. Remove all water from it and get it 
as dry as possible; then put on a good coat of 
Portland cement in clean sharp sand, and give it 
time to set before you put water into it. After it 
becomes hard, let the water into it, and you ought 
then to have a tight cistern. 

(56) C. W.S. asks: Is it practicable to make 
and usea light carriage on common roads, pro- 
pelled by other than horse power? Cana2 or 3 
horse power engine and boiler be made (of iron, 
steel, or other metal) sufficiently strong, light, du- 
rable, and cheap, to be economical to use to pro- 
pel a light carriage to carry one or two persons on 
common roads? A. We believe there are no seri- 
ous difficulties in the way of designing such a ma- 
chine. Steam road rollers, traction engines, and 
steam plows are in successful operation, doing the 
work more economically than it can be accom- 
plished by animal power. 


(57) E.N. B. asks: Will you tell me how 
fast to run a 4 inch twist drij] to drilliron? A.At 
250 revolutions per minute. 


(58) C. S. F. says: During the late spring 
we planted some tomato and radish seed. The 
seeds were placed in two cups with a solution of 
chloride of lime. The water in the tomato cup 
froze solid, while the radish seed did not freeze ut 
all. Both were set side by side in the open air. 
Why did not the radish freeze? A. It was dueto a 
difference in the amount of cooling in the two ves- 
sels, dependent upon some undetected difference 
in the surroundings of the two vessels, the thick- 
ness of the glasses, or some similar cause. 

What is the address of the Stevens Institute of 
Technology, and is it a free university? A. Ho- 
boken, N. J. Itis free only to poor students who 
have distinguished themselves for great merit. 

1.What can I use to gum pressed leaves and flow- 
ers into an herbarium, so as not to curl and stain 
the pages. or discolor the flowers or leaves? A. 
Try pure gum arabic. 2. Whatcan I put on leaves 
or flowers to make them retain their color when 
pressed? A.Copal varnish. 

(59) M. T. J. asks: What is the best com- 
post for celery in a sandy soil? A. Well rotted pig 
manure. 

(60) N. F. B. says: We have recently heard 
it asserted by one of our manufacturers that it 
was more profitable, or fully as much so, to pump 
fresh water into boilers for the purpose of making 
steam as it is to allow the hot condensation water 
to be returned to the boilers. He contends that 
water once made into steam loses in a measure its 
life and vitality to be re-used for that purpose, 
and that fully as much or more fuel is required 
than if allowed to run off and fresh water is used. 
We would like to know if this is really the case. 
We have our pipes so arranged that the steam, 
which is used for heating purposes, passes from 
the boilers, and the condensation water returns 
directly back again without contact with the air, 
at nearly a boiling point. Would the value and 
vitality of the water (if lost) be restored by pump- 
ing air in with it, or allowing the water to be ex- 
posed to the air before going again into the boiler? 
A. We think that your present arrangement will 
answer as well as any other. It is true that water 
which contains no air acts differently when heated 
from the water ordinarily used in boilers, but we 





do not thing that it has been proved that the spe- 
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cific heat is much different. Besides, it is exceed- 
ingly doubtful whether your condensed water is 
entirely free from air. The United States Com- 
mission On steam boiler explosions intend to make 
some experiments on airless water, if they do not 
take up the time till cold weather in getting ready 
as they did last season. 

(6.) C. L. K. asks: Water in shallow vesse!s 
putinto a cellar will prevent vegetables from 
freezing. I have seen ice freeze to two inches 
thick in one night, and potatoes remain unfrozen 
by the side of the veasel in which the water was. 
A. It is true that water in melting gives out a large 
amount of latent heat; but the question is wheth- 
er, under the circumstances mentioned, the pcta- 
toes might still have remained unfrozen, the wa- 
ter being absent. 

(62) D. H. 8. asks: How can I cleanse a well 
which bas become foul, the water being impreg- 
nated with water from a drain? A. Pump it dry 
if possible, and have it cleaned out. Then pump 
as much water from it as you can every day for a 
week. Let the water settle and then teat it; if not 
yet good, keep exhausting the water until thor- 
oughly washed out, and the water becomes purc. 


(63) B. & G. H. ask: How can we make a 
frost-proof house? A. The outside wall may be 
8 inches thick and the inside wal! 4 inches, the 
walls tied together with iron anchors or with brick 
withs. Sawdust is sometimes used for filling; and 
sometimes the air alone, when unventilated, is 
considered a sufficient non-conductor of caloric 
without filling. 

(61) K. K. K, says: I have a number of fish 
globes and aquaria. I use well water drawn with 
aniron pump. Occasionally I notice that the wa- 
ter in some particular aquarium or globe hasa 
peculiar crystal-like brilliancy, different from that 
in others treated in the same way. What is the 
cause, and how can this beautiful effect be with 
certainty obtained? A. The clear water is free 
from suspended animal matter and dirt. 2.Would 
filtered well water be suitable to replenish aqua- 
ria? A. No. 3. Whatisa good cement for aqua- 
ria? A. Put an egg-cup-ful of of] and 4 ozs. tar 
to 1 Ib. rosin: melt over a gentle fire. Pour the 
cer-ent in a heated state, but not boiling hot, into 
the augles. The cement will be firm in a few min- 
utes. 

How is terra cotta made? A. Itis made from a 
pure clay and a fine-grained clear sand or calcined 
flints, mixed with crushed pottery, made into a 
paste, in which state itis molded, dried slowly in 
the air, and then in a kiln until of the hardness of 
stone. 

(65) 8. A. 8S. asks: What will make a good 
flux for brass? I am melting up a good deal of 
old scrap and sometimes use glass for a flux, but 
it makes the brass too hard. A, Glass is a good 
flux. Do not overheat your brass. 

(66) J. W. asks: Can a small achromatic 
lens one inch in diameter be used to correct a 
large one of crown giass, say from 6 to 8 inches 
diameter? A. A small concave flint lens may be 
used to correct one more than twice as large of 
crown glass by placing it half way in the tube, and 
then you have what is called a dialytic telescope. 


(67) R. L. asks: 1. [have good lenses for a 
3 inch achromatic astronomical telescope. The 
3 inch object lens is of 424% inches focus, and the 
Huyghenian eyepieces are of % to } inch focus. 
How long should the main 3 inch tube be, and 
how long should the sliding focus tube be? A. 
The main tube should be 4 inches, and the sliding 
focus tube 8 or 10 inches long. 2. What is the best 
and cheapest metal to make it of ? A.Brass or Ger- 
man silver is the best material for the sliding tube, 
and wood for the large tube. Paper, well var- 
nished, is also good. 3. Where should the dia- 
phragm, if any, be placed? A. One diaphragm 
should be placed, of course, in the Huyghenian 
eye piece, between the lenses. Another diapbragm 
should be placed in front (outside) of the 3 inch 
lens, in case the image is not sharp; and it is well to 
have several of them, and use them according to 
the necessities of the case. 

(68) J. 8. asks: 1. How are chilled iron rolls 
used for rolling in paper mills, made? A. They 
are chilled in the mold. 2. How are they turned, 
and what is the shape of the tool? A. We have 
heard that a wrought iron tool is made, of ordi- 
nary diamond-pointed form, and iron cast around 
it in a chill. 

(69) H. L. A. C. asks: How is it-that the 
moons of Jupiter can be so plainly distinguished 
with the aid of an ordinary looking glass, when 
they are invisible to the naked eye? A. You do 
not see in an ordinary looking glass the moons of 
Jupiter, but the planct itself is made visible seve- 
ral times by the repeated reflection of the upper 
and under surfaces of the glass. For proof: First 
shift the position of the mirror so as to givea more 
oblique reflection, and the supposed moons will go 
further apart. Secondly, let the mirror be nearly 
vertical, and then lay it horizontally, and the po- 
sition of the apparent moons will always be in the 
plane of reflection. Thirdly, watch the movements 
of the moons in the mirror every night; and if you 
place it in the same position, they will never 
change their positions as the real moons do. 
Fourthly, compare the position of the supposed 
moons seen in the mirror with those of the real 
moons seen in the telescope,and you will find them 
very different. Fifthly, look at Venus or Mars, or 
even a bright button, in the same way, by help of 
the mirror, and it will showin the mirror the same 
moons as you suppose Jupiter does, and in exact- 
ly the same position. Sixthly, take mirrors of dif- 
ferent kinds of glass, and each mirror will show 
different positions and different numbers of moons: 
with some mirrors, you may see six and even more 
moons near to Venus. 

(70) J. B. N. and others.—The -potato is a 
native of America, and was not scen in Europe till 
Sir Walter Raleigh introduced it there, after his 





return from this continent. 
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(71) W. & R. ask: What is a good and cheap 
ointment or varnish to prevent rust on polished 
iron and steel exposed to dampness, or to a sea 
voyage? A. Tallow and white lead. A. Is there 
known a process which faciiitates the union of 
steel to iron cast around it, that obviates the ne- 
cessity of pouring the iron very hot and in large 
que.ntities, as now generally done, to the frequent 
injury of the steel? A. Dry the mold and cast 
endways. 

(72) J. H. W. says: A drop of turpentine 

n agrain of chlorate of potash, with the addition 
of a drop of strong sulphuric acid, produces im- 

mediate combustion. Can I obtain similar results 
by the mixture of any solids? A. Sugar may be 
made to replace the turpentine in this experiment; 
but there is nothing that will replace the oil of vi- 
triol, unless it be the anhydrous sulphuric acid, 
and this is not a pleasant substance to handle. 

1. Ganot’s “ Physics ” states: “‘ For physiological 
or chemical effects, the wires on the bobbins (of a 
magneto-electrica! machine) should be fine, and 
each from 500 to 600 yards long. For physical ef- 
fects, on the contrary, they should be thick, and 
only from 25 to 35 yards in length.” I want to 
produce the longest spark; which arrangement, 
other portions of the machine being similar, will 
accomplish my object? A. The fine wire will pro- 
duce a current of the highest tension, and conse- 
quently the longest spark. 2. Can I increase the 
spark by passing the induced current of one of the 
above machines (constricted for medicinal pur- 
poses) through an induction coil, or would such ar 
arrangement only add to the resistance? A. It is 
requisite that the inducing current in a Ruhm- 
korff coil should be one of quantity; and as the 
current referred to in the preceding question does 
not possess this essential attribute, it is useless for 
this purpose. 

1. Does mercury evaporate? A. Yes. 2. Which 
would be more durable as a vaive seal, subject 
only to climatic changes of temperature, mercury 
or glycerin, the seal being in a position difficult of 
access for adjustment or inspection? A.Although 
both have objectionable features, the mercury 
would probably answer your purpose best. 

I wish to construct a small but powerful battery, 
to be placed in a position difficult of access, but 
arranged with cord and pulley in such a way that 
I can lift the electrodes out of solution when not 
in use, and produce strong electric actioa immedi- 
ately on replacing them. Under such conditions, 
I wish to employ such materialsas will be most 
constant. The battery will not be used more than 
five or six times in a day, and then for only a few 
seconds. What form would best answer the pur- 
pose? A. Arrange a number of large plates of 
zioc and carbon alternately, and connect for quan- 
tity, that is, all the zines together to form one 
pole, and ali the carbons to form the other. Place 
in a lead-lined wooden trough, containing a cooled 
solution consisting of one part by weight of bi- 
chromate of potash in ten parts of hot water aud 








and Personal,” which is specially set apart for 
that purpose, subject to the charge mentioned at 
the head of that column. Almost any desired in- 
formation can in this way be expeditiously ob- 
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Heel polishing machine, L. Graf. 
Hinge, 8. T. Davis...... . «.++-++ . 
Hinge, lock, J. Aikman.........-++++++ 
Hive, mold for shaping combs, J. F. Ervin 
Hoisting machine, V. Duhamel 
Honey extractor, centrifugal, A. Ww. Dawiey . 
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Alarm register, fire, W. W. Sawyer.......--+++++++ 
Alarm signal box, fire, 8. Chester......... s+ers++s 
Alarm signal box, fire, W. E. Facer 
Alarm signal box, fire, R. N. Tooker............-- 
Alkali, coating caustic, T. C. Taylor...........+++ 
Auger, earth, J. T. Kemper 
Bag, cloth, T. W. Grinter 
Band, adjusting machinery, C. Anderson......... 164,411 
Bank check, etc., 1. P. Turmer........  . sseeeeees 164,614 
Barrel, ventilating, E. B. Georgia........... «+++. 164,542 
., upsetting metal, E. Kaylor ........ 164,459 
Bath tub, E. Chamberlain 
Beams and girders, metal, A. Kloman............. 164,379 
Bedstead, sofa, A. Holmers 
Belting, leather, C. H. Alexander et ‘al ecwdepenees 164,507 
Bit, driving, Huie and Jenks 
Blackboard eraser,G. H. Grant........ © «--+++++ 164,547 
Blind slat adjuster, W. M. Lanphere............... 164,464 
Blind stop, T. T. Duffy 
Boiler feeder, T. Reese 
Boiler, portable, Johnson and Wilde............... 164,564 
Boiler, sectional steam, A. Kipp, Jr.. 
Boiler stand, range, L. Brandeis...... 
Boiler crown sheet, 8. B. Ganon...... 
Boot tree, R. Turneaure 
Boots, attaching soles to, C. W. Collyer. 
Brake and elevator, Smith an’. Myers.............. 
Bridge, truss, H. Barton 
Bridle bit, Hartson and Bronson 
Bridle bit, J. G. Peterson 
Broom brace, J. B. Sharp.. 





Brush, fountain. R. 8. Van Zandt.. pesccesbsecaeeuses 164,498 
Brushes, mold for bristles for, C. R. Baker . ... 164,412 
Buckle, trace, B. F. Winey 
Burial casket case, J. S. Waterman....... + «eee 164,619 


Camphor, permanent flour of, I. M. Phelps.... ... 164,478 
Can, oil, Kittredge and Clark 
Candle holder clamp, F. A. Schroeder... 
Cap, mask, M. Marks 
Car coupling, H. Blackmore 
Car coupling, J. G. Rogers 
Car coupling, H. B. E. Von Elsner........ . 
Car mover, Woodworth and Fredricks............ 164,504 
Car starter, G. Hunter 
Car wheel, G. G. Lobdell 
Car window, J. L. M. Du Four.......cccccccseccees 164,534 
Carbureter, J. H. Bean 
Carbureter, J. C. Henderson 












five parts of oil of vitriol. The plates are readily 
arranged so as to be lifted together out of the solu- 
tion. 

MINERALS, ETC.—Specimens have been re- 
ceived from the following correspondents,and 
examined, with the resuits stated: 

E. B.—It is clay with yellow ocher; it contains 
oxide of iron, but only in small quantity.—A.L.H. 
~-All the specimens are oxide of iron, except No. 
2, which is asphalt.—P. D.—They are cubical crys- 
tals of iron pyrites.—J. T. W.—Silver was not de- 
tected in the sample forwarded. It would be ne- 
cessary to take a larger sample to subject it to 
careful assay.—F. H. D.—Quartz.—_J. M. R.—It is 
slate, with a smal] percentage of bituminous mat- 
ter. Not valuable.—F. H. F.—It is wulferite or 
molybdate of lead, and contains 51 per cent lead 
and 39 per cent molybdic acid.—D. L.—No. lisa 
rock containing sand, clay, and oxide of iron. 
No.2 and 3 are dolomite, No. 2 containing some 
clay.—C. H. W. Jr.—No. 1 is quartz with carbonate 
of copper. No. 2 is galena.—E. F. R.—The water 
holds a considerable amount of oxide of f10n in 

solution, which on contact with the air is separa- 
ted, and gives the iron stains shown on your pa- 
per. Itis probable that the water is impregnated 
with matter from a cesspool, as it contains a large 
amount of organic matter. 





COMMUNICATIONS RECEIVED. 
The Editor of the ScreNTIFIC AMERICAN ac- 
knowledges, with much pleasure, the receipt of 
original papers and contributions upon the follow- 


ing subjects : Faucet, R. L. Hallett Shutter, fireproof, G. F. Kissam. 
y Feed water regulator, G. Henry...... Shutter worker, T. J. Carroil..... 
On the Use of Superphosphates. By T. B. 8. Fence, portable, S. Olmstead.................00000 Shutter worker, W. M. Lanphere 
On the Altitude of Thunderclouds. By —. Fence, portable, J. L. Welshans................... Sidewalks, distributing ashes on, W. W. Hughes. 164,562 
Fence, wire, J. Haish Siding, machine for cutting, W. W. Le Grande... 


On the Grasshopper Plague. By J. 8. 
On Astronomy. By J. R. 
On the Potato Bug. By J. C. B. 
Ona Cold Water Engine. By R. J. W. 
Also inquiries and answers from the following: 
A. F. K.—N. H. W.—J.C. T.—R. J.—N. F. R.—A. N. 
—J. T. B.—R. H. 8.—J. F. W. 


HINTS TO CORRESPONDENTS. 


Correspondents whose inquiries fail to appear 
should repeat them. If not then published, they 
may 2onclude that, for good reasons, the Editor 
declines them. The address of the writer should 
always be given. 

Enquiries relating to patents, or to the patenta- 
bility of inventions, assignments, etc., will not be 
published here. All such questions, when initials 
only are given, are thrown into the waste basket, 
as it would fill half of our paper to prin* them all; 
but we generally take pleasure in answering briefly 
by mail, if the writer's address is given. 

Hundreds of inquiries analogous to the following 
aresent: “ Who sells sundiais? Where can sali- 
cylic acid be obtained? Where are small printing 
presses sold? Whose is the best paint for ship’s 
bottoms ?’’ All such personal inquiries are print- 


Card, playing, P. D. Aub 
Carding and combing cylinder, J. K. ’ Proctor vepas 
Carriage fifth wheel, J. Clubb 
Chain swivel die, W. C. Edge 
Chair, convertible, H. H. Ham 
Chair, recumbent, J. H. Swasey 
Chemise, C. Westcott 
Churn dasher, W. H. Silver 
Churn, rotary, O. M. Merrick.... 
Churns, stand for barrel, J. H. Dunbar 
Cloth-tentering machine, W. H. Palmer, Jr...... 164,587 
Clothes pin, E. F. Krelwitz. 
Cock, stop, J. L. Frisbie 
Coffee steeper, E. R. Daken.... 





Cooling apparatus for rooms, W. Braeunlick..... 164,421 
Crochet machine, 8. L. Otis 
Cultivator, W. L. Hopper 
Cultivator axle die, C. H. Thompson 
Cultivator, rotary, J. H. Coon 
Curtain fixture, H. M. Converse ........... 


Curtain roller, extension, O. P. Furman . 
Curtain roller, operating, F. H. Po beececcsce 
Dentifrice, composition for, A ‘ 
Drawing ‘snd spinning hemp, J. Good.............. 164,546 
Drill for drilling metal, H. Smith... 
Drill, rock, G. H. Reynolds 
Drill tripod, rock, G. H. Reynolds 
Eaves trough, making, W. W. Laing. 
Elevator, D. 8. Bailey oo 
Elevator, grain, J. 8. Meicalf............ ocoscceece 164,577 
Engine valve gear, steam, Hutchison and Govier. 164,456 
Exercising machine, J. P. Marsh.................. 
Eyeletting machine, J. E. Wiggin (r) - 
Fabric, napped, L. W. Whipple.......... 

Faucet, H. Gnosell.............. 


Fence, wire, L. and J. C. Merrill................. . 164,576 
Fertilizer crusher and distributor, W. McE. Dye. 164,435 
Fertilizer distributor, C. Balley..............sses05 

Fifth wheel, 0. B. Thompson 
Fire brick for furnaces, E. Strattner. 
Flour sieve, G. C. Eastman 
Forge, portable, D. C. Baxter. 
Furnace, H. M. Smith 
Furnace, hotair, G. W. White........ eres oo coccee 164,687 
Furnace, steam boiler, H. M. Smith...... 

Gas, making vapor,G. B. Caldwell... 
Gate, automatic, R. A. Horning................... 
Gate, farm, T. Snider o-wepebed 
Generators, circulation in steam, R. Mill «+» « 164,580 
Glass, etc., mold for, A. P. Brooke............ +eee 164,517 


Grain drill and planter, Reutchler and Morgan.... 164,482 
SSO, S. B.” GIMGNN eo vce sc cicccccccvcccccccscce 
Grinding machine, E. Morris 
Hair-weaving loom, M. R. Kenyon 
Halter strap holder, A, and 8. L. Hagny. ...... .. 164,551 
Hammer, drop, F. A. Pratt 


Harvester crank and pin, J. Kline (r 
Harvester cutter, R. Dutton 
Hat bodies, forming, J. Gill 





ed, as will be observed, in the column of “ Business 


Head light, locomotive, W. H. and A. E, Briggs,, 164,516 






























Hub borer, A. Bascom,........+++s+0+0+ 
Hydrant, W. Scott....... ebaavodtounnets_ovecnounpens 
Insect-destroying composition, Douglass e¢ al/.... 164,533 
Ironing apparatus. J. W. Gardner... .........+++++- 164,441 
Kettle, tea, N. A. Menaar......... eveccees coves . 164,385 
Knit fabric, F. A. Calley...........++++ . 164,362 
Ladder, extension, R. Gilchriest -» 164,442 
Lamp shade, S. R. Kneeland............. vase . 164,380 
Lamps, formation of glass, J. J. Hoyt -» 164,874 
Lap board,O. M Merrick..........++++ . 164,388 
164,598 | Lathe beds, adjusting, W. H. Hoffman............. 164,560 
Leather washers, C. T. Grilley 164,444, 164,446 
Leather washers, forming, C. T. Grilley...... eons 164,445 
164,406 | Lighter, portable, J. A. Watson ..........0.s+000+ 164,620 
164,405 | Lighting and heating houses, F. ©, Hooton... ... 164,371 
ecccevccesecvece ... 164,460 | Lime, dissolving phosphate of, A. Jas. ........... 164,457 
sevecvccesecoeces 164,549, 164,550 | Liquor tester, filterer, etc,, W. F. Hellen ........ 164,451 
Lock, combination seal, H. Clarke..............+++ 164,522 
Lock for sliding doors, mortise, B. Mallory. ..... 164,572 
Locomotive, head light, W. H. & A. E. Briggs... 164,516 
Loom, hair weaying, M. R. Kenyon 
powecégvedbecedtsooensodee 161,423 | Loom shuttle, E. M. Stevens 
Mail bag catch, B. Uncles............ 
odeees See \sessensee-s 164,454 | Mask cap, M. Marks _........ 
Measure rotary, A. Chambers.. 
es eeeeeeseceececeseeecs 164,375 | Mechanical movement, W. F. & J. Barnes. .164,413 164,414 
Motor, C. Van De Mark 164,407 
Nut lock, J. C. Wright... 164,505 
see eneeeeresceescesececesees 164,431 | Oiler, R. B. Perkin8...........cccsccsecscsseccccesses 164,589 
spbebenedneteoctekedtbened 161,595 | Ordnance, breech-loading, P. B. Lawson.......... 164,586 








Paint compound, I. L. Merrell......... juvddbbeoust 164,469 

SOR ee ee Palate, artificial, J. Peyer......cccccscscccsccccc-coe 164,001 

Pan-forming machine, W. Chalmers 164,520 

Paper bag, E. Langgesser .............. 164,462 

Bk es Paper bag, E. Mill..........-sseeeeeee eee 164,389 

Paper bag machine, T. W. Grinter 164,548 

Wa Oe. Paper box, E. D. F. Shelton............sseeeeeeee+ 164,601 

; Paper feeding machine, Scholfiela & Baker....... 164,488 

Paper-making cylinder, R. McMurray.............. 164,468 

Pencil case, magic, A. T. Cross............seeesees 164,430 

Sebaabtnndpaes usebied 164,501 | Pencil sharpener, M. McCall. 5 ss Seibel 

Photographs, lubricator for, E. R. Weston soeneee 164,625 

ree et 164,527, 164,528 | Piling, driver for sheet, 8. Gardner................ 144,541 

Pins and dowels, making, R. H. & O. 8. Eldridge. .64,367 

ee ceccccescecoeccess eocccecoes 164,515 | Pipe tongs and cutter, C. Fenton................... 164,368 
Planer wood-holding device, A. B. Prouty 


Planter, corn, J. K. Welter. 








Printing, producing plates for, L. H. Miller. 164,581 
peedbocecdscsesecaete cotetes 164,360 | Printing press, C. Wells................. 
ecccscavcsvessoscodsoet 164,558 | Pruning shears, 8. 8. Miles. 
aenene, . aunt» saaeanie SER Pes Me Ws MIB ssa CB Wiib ccc cccveccss che 
Pump and check vaive, Johnson & Nettleton 164,563 
beddvocsesetesieetbued Pyrophore, G. E. F. Kastner. ...............00.+++ 164,458 


Rake, F. W. Hawkins... .... 


Sad iron heater, J. 8. Pitler 


Wed 0cesecosvense Sash fastener, A. C. Manning.................... 
Sash fastener, ventilating, A. C. Manning.... . 
Sausage machine, J. H. Beam 
Saw buck, Hayton & Hurlburt... 
C. Dung. Saw frame, W. Hankin...................... 















Soap, transparent, 8. Strunz 


one wees 








Tank regulator, A. Fuller 
Target, T. 8. Connery..... 





Toy pistol, R. W. Churchill 








Horse detacher, J. A. Maze. 
Horse power, H. Parkhurst 
Horse power link, 8. L. Olds 








Organ reed, J. E. NOrton..........ss-00 oseoes * 
Organ stop knob, R. Burdett 
Organ valve, Nordstrom & Hutchings 









Plumber’ s joint, I. F. Van Duser, (r) 
Polishing or sad iron, W. B. Sanders 
Potato bug destroying machine, T. Job.... 
Press, W. H. Penniston......... 
Press, cotton and hay, Tapley, Steel & Beasley... 
Printer’s side stick and quoin, W. Gilbert 








Radiator, steam, J. Shackelton 
Rails, utilizing ends of, H. Chisholm (r).......... 
Railway axle box, J. N. Smith, (r) 
Railway ra‘! chair, G. O. Ross 
Railway rail joint, W. Haddock 
Railway switch, W. W. Colley... 
Railway time signal, J. C. Paige 










Range boiler stand, L. Brandeis .. 
Range, portable, G. G. Wolfe 
Relishing machine, G. W. Conlee 
Roll for welding plow irons, W. M. Watson 
Rooms, cooling apparatus for, W. Brauenlick.... 
OE Tk Mic GIO cs rcsicieccscecocese 


Sash fastener, A. Long........ 


Saw sharpening machine, J. A. Miller 
Scraper, E. Dickinson......... euebcosessbécce 
Screw cutting die, V. J. Reece 
Sewing machine, C. 8. Cushman 
Sewing machine motor, G. R. Everson... 
Sewing machine shuttle, Beaver & Tallman 
Shafts, etc., fastening pulleys to, J. F. Thomas. 164,609 


- 164,417 


Shearing machine, metal, F. A. Pratt. 

Sheet metal, corrugating, W. B. & O. P. Scaife.. 
Ships,etc., discharging water from,Peters & Holt 164,477 
Shirt collar, Wall & Ludington................ secee 164,617 
Shoe sole edge trimmer, J. W. Lefferts. 

Shoe tip, C. T. Grilley.... ... 





Sign, H.J. Blowney __............. 
Signaling apparatus, switch, Toucey et al.. 
Slag, granulating, 8. Robbins..... . 

Soap-cutting machine, C. F. Sieber 


eeccecee seve 164,514 
«+++ 164,612 

«++ 164,397 
+ 164,400 





Spinning jack stop, F. H. Crocker | . 
Spinning regulator, hemp, C. Herschaft 
Spinning ring, W. W. Stearns....  .. 
Spinning, etc., holding driver, F. J. Dutcher.... 164,536 
Stool, rotary, A. Rice.................... 
Stove, base-burning, Hawley & Lennox........... 164,555 
Stove, heating, M. Pierce....... ° 
Stove reservoir, C. Truesdale 
Stove, reservoir cooking, G. G. Wolfe 
Sugar-cutting machine, F. Rochow 
Switch rod, safety, D. Rowe 
Table, extension, W. Maus............ 
Table, extension, J. Poolman 













Tiling, manufacture of, F. H. Hall . 
Time-recording instrument, T. Mayhew 
Tool receptacle, W. H. Hoffman........... ... eves 164,561 






Toy wagon, F. W. Porter..... 
ONE, De IO ossciks odie csvcccccccdscccces eoee 164,487 
Tubing, metal, W. L, McNair. 


eos. cose sees seeeee 164,890 








Valve gear, Wannieck & K 





164,608 
164,543 


{JULY 17, 1875, 


Walls of buildings, construction of, J. Win 

Wash bench, 0. M. Merrick........ eR ti a 
Washing machine, W. Combs....... ' : 
Washing machine, Wise & Lane 
Water filter, P. Ball 














Wells, pumping, Nickerson & Streeter (r)........ m 486 
Whiffietree, W. G. Heart............00............ 164,557 
Wind wheel, L. D. Abrams 164,409 
Windmill, B. WelrteR. .....00cccvcseccscecccccccccesss 164,633 
Wooden pins, machine for making,G. W. Conlee 164 526 
Wrench, £ W. Hoysimger....... ...cccccccccccsccces 164, 453 


DESIGNS PA’ PATENTED. 

8,386.—HatT BLock.—T. Agens et al.. Newark, N. J. 
8,387.—GLasswaRE.—W.Leighton,Jr., Wheeling, W.Va. 
8,388.—MEpDaL.—J. W. Licgg, Philadelphia, Pa. 
8,389.—KNIFE HaNDLE.—L. J. March, Deerfield, Mass. 
8,390.—Mues, ETc.—T. C. Pears, Pittsburgh, Pa. 
8,391.—Heap Ligut.—T.S. Ray e¢ al., Buffalo, N.Y. city, 
8,392.—DRINKING FOUNTAIN.—W. Tweeddale, Brook. 
lyn, N. Y. 

8,393.—RANGE PLaTE.—N. 8. Vedder etal., Troy, N, Y, 
8,3944.—Ranex.—H. A. Wood, Bangor, Me. 
8,39%.—CorFin HANDLES.—M. H. Crane, Cincinnati, 0. 
8,396 & 8,397.—CHaIn Pump Cuns.—H. L. Fry, Cinn.,0. 
8,398.—Gamez Boarp.—C.G.Harger,Jr., Watertown.N.Y. 
$,399 to 8,403.—O1L CLoTus,—J. Hutchison, Newark,N..J 
8,404 & 8,405.—Carpets.—T. J. Stearns, 3oston, Mass. 








SCHEDULE OF PATENT FEES, 


On each Caveat............ eocescoscocccccs Soesseoeccoces $10 
OE Se We ics be ctntadeccocecccccscceconcocceed $25 
On filing each application for a Patent (17 years).....815 
On issuing each original Patent....................... $20 
On appeal to Examiners-in-Chief..................... 810 
Un appeal to Commissioner of Patents...... 

Un application for Reissue........ eveccccccces 


On filing a Disclaimer...... eeccvccesocccose 
On an application for Design (3% years). 
On application for Design (7 years)....... 





On application for Design (14 years) .. 
CANADIAN PATENTS. 

List OF PATENTS GRANTED IN CaNaDa, 
June 15, 1875. 








4,837.—S. T. Gustin, Mescico, N. Y., U. 8. Animal 
poke. June 15, 1875. 

4,838.—E. A. Kitzmiller, Pittsburgh, Pa., U.S., et ai. 
Broom handle painting machine. June 15, 1875. 
4,839.—J. H. Myers, Rochester, N. Y., U.S. Harvester 
rake. June 15, 1875. 

4,840.—J. L. Clark et al., Westminster, England. Float- 
ing docks and pontoons. June 15, 1875. 

4,841.—A. A. Wilson, Montreal, P.Q. Compound paint. 
June 15, 1875. 

4,842.—J. A. Egginton, Montreal, P.Q. Colored relief 
letters. June 15, 1875. 

4543.—J. C. Ramsden, Halifax, England. Apparatus for 
the combustion of fuel. June 15, 1875. 

4,844.—H,. W. Murdock ef al., Toronto, Ont. Pocket 
door fastener. Jnne 15, 1875. 

4,845.—T. Foster, Lindsay, Ont. Hame fastening. June 
15, 1875. 

4,846.—R. Taylor, Guelph, Ont., et ai, Rall joint and nut 
lock. June 15, 1875. 

4,347.—J. L. Bond et al., Sarnia, Ont. Paw! and ratchet 
mechanism. June 15, 1875. 

4,348.—W. C. Barker, Millport, N. Y.,U0.8. Chain pump. 
June 15, 1875. 

4,849.—E. J. Brooks, New York city, U. S. Metallic 
seal. June 15, 1875. 

4,850.—C. E. Patric et al., Springfield,O..U.S. Seeding 
machine, June 15, 1875. 


4,851.—G. B. Peters, Marshall, Mich., U.S. Lubricat- 


ing compound. June 15, 1875. 


4,852.—W. F. Wheeler, Boston, Mass., U.S. Fertilizer 


holder and distributor. June 15, 1875. 


4,958.—E. R. Stockwell, Theresa, N. Y., U.S. Slat iron 


for carriage top. June 15, 1875. 


4854.—J. F. Donoghue, Springfield, Mass.,U.S. Anti- 


incrustation battery for boiler, Jun: 15, 1875. 


4,855.—W. Griffith, Toronto, Ont. Lever mortise lock. 


June 15, 1875. 


4,856.—J. L. Gregory, St. Louis,Mo., U.S. Egg beater 


churn, and ice cream freezer. June 15, 1875. 


4,857.—A. Taplin, Forestville, Conn., U.8. Formip 


sheet metal screw-threaded collars. June 15, 1875. 


4,858.—H. W. Merrill et al., Lynn, Mass.,U.S. Boot and 


shoe tip. June 15, 1875. 


4,859.—A. Tolton, Eramosa, Ont. Pea cleaner and pneu- 


matic chaff carrier. June 15, 1875. 


164,489 ) 4.960.—D. Lister, Toronto, Ont. Welding process and 


164,391 


composition. June 15, 187%. 


4,861.—L. Brush, Buffalo, N. Y., U.S. Passage ticket. 


June 15, 1875. 


164,399 | 4.962.—-E. McMullen, Montreal, P. Q. Manufacturing 


tobacco. June 15, 1875. 


4,868.—W.N. Whiteley, Springfield, O., U. 8. Mower 


and reaper. June 15, 1875. 








164,381 


161,606 


Advertisements. 


Back Page « « « «= «= = $1.00 a line. 
Inside Page - + = = = « 75 cents a line. 





Engravings may head advertisements at the same rate 


per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as 
early as Friday morning to appear in next issue. 





164,483 


164,384 


— TO ELECTRO-PLATERS. __ 
ATTERIES, CHEMICALS, AND MATERIALS, 
Ay sets or single, with Books of Instruction for 
SILVER, OR NICKEL PLatine. THOMAS HALL, 


Manutactart turing Electrician, 191 Bromfield Street, Boston, 
Mass. ustrated Catalogue sent free. 





Biter waen, CENTENNIAL TURBINE WA- 


TER WHEEL, Patented June ist _— Patent for 
estern and New England States for Address 
0. J BOLLIN INGER, York, Pa. 





ros SALE—One 35 u.P. Locomotive Boiler; 

ne 20 to 2 Horizontal Tubular, several Upright 

flers, 2 06.3 ; one og] Gocties Patent tive. A bent, y 
Novelty Iron Works; one 12x30 Plain verre. Ni at lo 
prices. Also, Bigelow’ "nvortable Engine Baltimore, Ma. 4. 





\TONE S C MACHINERY 
























JuLx 17, 1875.) 


|] ASUN’S PAT’T FRICTION UTC 


by Volne Mason 
are manufactured Dy Volney KS e Clift street, 


Providence ti PLINS RICE & CO, Akron. Ohio 


Pp. BLAISDELL & CO., 


Worcester, Mass., 
the Piajedell Fesens Upright Drills and 
Mechanic's T 





Manufacturers of 
other first-class 





. 
List and Samples free. E. M. DoveLas. Brattleboro’ . Vt. 
THE LEHIGH VALLEY 





’ 
WEISSPORT, PA., 
Make Emery Wheels 
WHICH GIVE 
Great Satisfaction. 
2" Send to-day for Circulars. 


STEEL CASTIN GS. 


1 Homogeneous teed tensile strengt!.. 
Solid) square inch. An invaluable substitute for ex,« 4 
sive forgings, or for Cast ay! youusing great strength. 


lar and price list 
bend for FE STEEL CO.. Evelina St., Philadelphia, 1 a. 


FOOT LATHES. 


Foot Drill Presses. 
Bolts, Set Screws, Patent Self-Oiling Loose Pulleys. 
Patent Counter Shafts, IRON MILLS, to grind Corn 


», D 5, BO. L. SHErPAE 
and Cob, Des _ oo UL, Cincinnati, Ohio. 











ge Sead for C 4 Bot. 












THE IMPROVE P CELEBRATED 
ARMSTRONG HEATER AND LIME 
CATCHER removes a prevents Scales 
in the Boilers nh supplying them with 
pure water. ill save its cost in fuel 
within one year. All parties using steam 
should have one. 

For prgtoutans and circu- 
lars, addre 

BAU GHMAN, CURTIS & 
KNIGHT, MANU ypeeounas, 


Toledo, Ohio. 
Machinists WANTED to act 
as Local Agents. 


GENTS WANTED.—$40 a Week and Ex- 
ve penses or $100 forfeited. All the new and standard 
Novelties,Chromos, &c. Valuable Samples free with cir- 
culars. ORIENTAL Novg.ry Co., 111 Chambers 8t., N.Y. 


- STILWELL’S — 


Patent Lime Extracting 


HEATER 


AND 


=i “ 
MILTER 
Is Indispensable to an Eco- 
nomical Use of Steam. 
Parties purchasing this heater 
are, by the late decision of the U. 
8. Court, assured of protection in 
its use. Beware of infringe- 
Sments. New illustrated pam- 
phiets free. 
STILWELL & BIERCE MF’GCO. 
AYTON, OHIO. 


wit L SELL A FEW RIGHTS IN A NOVEL DEVICE, 
to supply a went felt everywhere. 
‘J. E. WALTER, Box 99, Baltimore, Md. 














Stone Channeling 


OR 


Quarrying Machine, 





WARDWELL PATENT, 

FOR CUTTING STONE INTO VARIOUS SIZES 
AND DIMENSIONS IN ALL KINDS OF 
QUARRIES. 

STEAM STONE CUTTER CO., RUTLAND, VT. 
SOLE PROPRIETORS AND MANUACTURERS. 


Ml ACHINER NEW & SECOND-HAND. 


Send for Circular. Cuas.PLACE 
' 108 Reade St.. New York. 


MACHINERY: 


PLANING & MATCHING, 
MOULDING, MORTISING 
TENONING.RE SAWING, SHAPING 
BAND & SCROLL SAWS &c. &c. 


ih 


Ih 


FAY & 


citNCINNATI.o. 





CO, 





Scientific American. 


JAMES G. WILSON, 


London, Paris, Vienna, and Berifn. 


FIRE PROOF SHUTTERS. 


CLARK & CO’S LELF-COILING ROLLING STEEL SHUTTERS (Burglar Proof), For Store 
Fronts and Rear Windows, require no machinery or balance weights, and can be applied to any opening; also Roll- 
ng Wood Shutters for Stores and Dwelliags. Thousands are in daily use, and are acknowledged the best shutters tn 
the world. Send for Catalogue to Manager, 


218 West 26th &t., New York, and at 








FIRST PRIEES, VIE 





STEAM PUMPS. 


VIEEZA. ran. paw YORE, 


Send for circular of ppm, 
THE NOR 


- ‘BLAKE'S PATENT 
Stone and Ore Breaker 


Crusnes al) bard and brittle substances 
Saar 
NE for 


On. 


S600890 iskitees 


pine oxpemece 0 alt. J 


ms a ly C. a 
eBKo. N. Y. or Chicago. 


Artic ies 





ORE, BOST 
pate rovements. A WEEE to Male asa agente, tm their 
ALE TRO: WORKS, 1] & locality. Coste NOTHING to a to try gy 
South Norwalk, Conn. FREE. P. P. oO. 0. VICKERY & CO., Augusta, M 


0’ 


size, Also, any kind of 


) SAFETY r nOLsTONe — 


OTIS, BROS. & CO 


No. 348 BROADWAY, NEW YORK. 


45 


MAGHETS— Permanent Steel ets 
of any form or size ie to order halen BEACH 
@CO..26 Canal a, Hee Yorn. Bere’ of tbe) cole 

T Thump and Miniature T Instra- 





for Rove Porras cae cae 


——— —yr?- = ~— 3 FP Gluck, 
New Bedford, 












TRON WORKS, 


th Economical, 
either for land or marine use ; also 
HoRizontaLe, with or without 






the Cut-o 
SPECIAL TOoLs mete to order, 
all at prices t defy competi- 


tion. md for Circular. 


D LES Btenctls all ayy Vy 


STEN UIL complete ovTrits for Clothing Sten. 








Ss and for CoxcRers, &c. 
BLAKE CRUSHER CO., 
New —I 





The 


A 


MA 


BALANTLD VALVE 


ny 


ITCHING 


rocks. 
two men will do the labor 





GEN a CO. 


relative to the dispusa! of 


showk on the car. 


tiou consists in that it can 
ordinary method by trans 
a spring. 


ae | who will o 
offers made. 
Personal in this 


offers appear in this 
first bi 


HOADLEY 
PORTABLE STEAM ENGINE 





DROP PRESSES. Er PARE eR Hae 


AND DRAINAGE MACHINES 

furnished at a moderate cost, cutting ditches of 
any widthand depth in ground free from stumps and 
Machines worked by from four to six horses ,and 


State and County Rights ~ Sale. 
111 I'Broadway, New York City. 


WIST DRILL GRINDING MACHINES, EX- 
vanding Boring Bars, Seif- Feeding Hand Drills Ro- 
rs, Planers, Drilling Machines. C. VAN - 
, Macers ‘of improved Machine Tools, Phila. 


is intended in its use for a rallwa 


assigned, in case of a suitable offer. 
Offers will be received till September 2 
whose offer is accepted. at having offers to make will please wey” 8. 
per, givin 
8 paper in place of written communications, in order that part 
may estimate the surplus amount required for a chance to purchase; and those having made their bids in 
advance may make them higher, if they are Parties are requested to bear in mind 
that the offers they propose are to be ready for pay ment October 20th 


Anwe B 


— an 
— - SCHENCK'S 8 aon 


10 DOLLARS PER DAY ? 


ers Johnson, Clark & Co. 
i Pittsburgh, Pa. ; Chicago, 


seme 


By Mattenwan, Si. ¥. 


Soe 8 Liberty bt., N 


AGENTS WANTED to » to sell 
ine Theo a 


‘ yi how v. 
Til; or &t. Louis, Mo ot 


N. ¥. City, 





All sizes at low prices. 


A 


° nery & Mechanical 


5 
00. 
E. GOULD, Newark, ¥. J. 


mS er ahd BOSTON , furnishes all kinds of Machi- 


Supplies at popular prices, 





SVHLMVS 104 ISTH FIVLS 


wM. 


PATI 


& 


wr 


of fifty ae a a oy at least “end for C Circulars, etc. 


foob" 8 raibars and out ‘Co. 


EAGLE FOOT LATHES, 


With Scroll and Circular Saw Attach- 
ments, Slide Rest, Tools, &c. ; also Smal! 
Engine Lathes, Metal Hand P Planers, &c. 
Neatest designs, superior finish 

Prices. Our new Catalogue descri 
these and every too! necessary for the Am- 
ateur or Artizan. 


Send for it. 
L. CHASE & CO., 


% & 97 Liberty 8t., New Y ork. 


ENT 
Matc 


and — xt, L4 and wees Planers, a 


er wood- working machinery 
ff Liberty 8t., N. Y 
@7i Sud bury | st. Boston. 





Add 
NDOLPH BROTHERS, 
4®@ ufacture and import 


Putty, Sulphides, 
Felspar. Flint 
nulated, and 


AA 
80 Fulton Street, New 





the patent for which will be found in the following lines. 


Pu 
mn a 





car. 
save t 


rtation. y the motion given by the 


The churn is worked 


It is intended that three or four churns can be used on a single car-wagon. 
churn can be applied will be found in the copies of letters patent No. 163,365, for which remit $1 to Messrs. MuNN 
& Co. for the copy of drawings and claims. 

er the bighest cash payment in gold, to be paid October th, 


The patent is offered for sale from ne co 

a 
The value of the patent wil) not be tT i 
, 18%. Notice after pat 


ect 


their names or initials, with address. It is the ob) 


estrous of securing the <i 











NEW ENGINES 
1—18x36, plain slide Valve 
1—12x24" 
1 
1 
1— ee 


0x24 ‘ 


Relief Pilates for Book, 


Illustrated Circular. 


KNITTING 
The BIC 
will knit from 20 to 40 


should as one. 
For C 
Ab? abe ‘ORD 





Eureka Portable 


Complete with fixtures, 3 Horse 
Power, $250. 


Cheap—Safe—Economical, 


AT A SACRIFICE. 


12 
=, Rider Cut-off Superior finish. 


___ WM. . B. PARDEE, New Moves, Conn. 


photo} ra vine ¢'0), 





Arcular I'lustrations Cheaper than 
Scientific American uses our plates. 


TT LATHES, for Broom, Rak 
y \ was 8. C. HILLS, 51 Cortlandt 8t., N. Y. 


KFORD Spee ye FAMILY KNITTING 
MACHINES will knit an 1 

better style, and a hundredfol old f 
pairs Men's Socks a day! 
machines are simple, durable, and cheap. 
General 
irculars and fu'l 
KNITTING MACHIN 
ING COMPANY, Brattleboro, Vt. 


THE 


Engine. 


ww biti be et 


date will 
under the hes 


~ FEUC Cc HTWANG ER & CO., Chemists, man- 

rare chemical! produc- 

tions, Soluble Glass, Fluoric Acid, Nicke!l Salts, Marble 

all Metallic Oxides; 

and finest Silex; 

pow i me highest grade. For sale at 
or! 


Manganese, crystals, 


~The Engraving given herewith will render clear the arrangements of a novel automatic churn, the particulars 
The idea of the invention is 
to utilize the jarring and oscillating motion of the cars to agitate dashers in cream receptacies placed below the 
flooring of the vehicles and between the sets of trucks, as represented in the engraving, in which three boxes are 
The dasher is merely suspended by springs in a way that will be readily understood from the 
sectional view of the invention supposed to be painted on the side of the car. 


ir 


TO Thr ESTORS 4 


The above invention was patented through the Scientifi: American Patent Agency. May 18th, 1875. 
Butter can be made and sold during the journey. 
me and jabor,and can supply the best markets in the country in advance of the 


The churn 
he value of the inven- 


car to a dasher attached to 
The description of how the 


py of letters patent to the 

{ which time the patent will 

J. - depend on the 
iven to the party 
of Business and 


te val 


of t -e patentee to have the 


es making later offers than the 


Model Engines. |= 


Complete sets of 





Moael Steam yw 1% in. 
ditto 2 in. bore. 
Eureka Foot Lathes only 15 


&@” Send for circular. Parts of Models. 


A. C. TULLY ~~ oe 


55 Dey St., N. ¥. 


Castings 
for making sm. 
bore, 3 in. stroke, price $4; 


stroke, price $10, same style as cut. 


Dollars. Gear eels and 


All kinds of Small Tools and Materi- 
Illustrated Catalogue Free. 
GOODNOW & WIGHTMAN, 23 Cornhil! Boston, Mase 





plete system of Phonetic 


trials, speeches, sermons 
forty-nine strokes of the pen, andl 
ployed should learn thisart. Price, 
T. W. EVANS & CO... 189 


ee 


Address 


The TOLL-GATE 


find! Address, with stamp, 





“EDEGGRAPHY. 


Short Hand—the shortes' 
easy, and comprehensive, enabling any one, in a short time. to repor 
. &c. The Lord's Prayer is wrinen witt 


77 A wer COO. Of The ane 
Writing by Sound; a com 
t most E.. 


40 words per minute. The enem 
by mall, 50 Cts. Agents wanwed 
8. Seventh Street. Phiia Pa 


| Prize Picture sent free! An 
* ingenious 


0 objects to 
uffalo, N.Y. 


em! 


. C. ABBEY, 





Heading, Shingle and Haadies 
ery, Bailey Genes Lathe, Dar’ 
(imevew oc), E 

nines, Rad iat Drills 
neering Machines, Cab ble and 
Power, etc etc. T. 


Steam Engines, and Bail 
R. BAILEY 


IMPROVED MACHINERY for STAVE 


Cabinet Maker's Machin- 
kee’s Automatic Saw Mill 


Key Seat Cutting, Pulley way 7 Milling 


8 Ve- 
Sheaves, for transit! 
&@ VAIL, Lockport, N.i 





$50 to $10,000 px 


cept. profit. ‘* How to do it. 


— Catalogue and | sent free. TumBRIDGE & Co., 


Has 


been cavpeeed i, Stock 

pa per 
k on Wall Street, 
Bankers, 2 Wall 8t., N.Y. 


” 


vileges and 
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Wood Cuts. The 
Send stamp for 






eand Hoe nandles. 


MACHIN Es. 


ever knit by hand, in far 
faster. A good operator 


pueee 
i 
Local Agents anted 
articulars. addre 
MANUFACTU rE 


Ev ms fa 
and 





Bradley’ s Cushioned Hammer 


has larger capacity, is 
more durable, takes up 
less room. does more and 
better work with less ex- 
pense for power and re- 
Pairs than any other Ham- 
mer in use. 
Guaranteed as recom- 

mended. Address 


eeeiring 


Company, = 


Synacussz, N.Y. 


iw 


keep F luorspar, 


yh tea aay Be with My young cagd are =~, 
Send e cm es 
8. M. SPE SER, atin Hanover 8t., - 


MACHINERY. 


IRON & WOOD WORKING MACHINERY 
OF EVERY DESCRIPTION. 


Cold Rolled Shafting. 


HANGERS, PULLEYS, COUPLINGS BELTING, &¢ 
&c. Send for Illustrated Catalogue and Price 


GEORGE PLACE, 
121 Chambers & 108 Reade Sts. N.Y. City 





THE IMPROVED 


NIAGARA STEAM PUMP, 


* to 71 Peart St. 
Agency at #0 Sohn St., New Y ork. 


Hubbard & Aller. 


SOLE MANUFACTURERS, 
ENGINES AND BOrLERs, 








7Z000INUSE 
BAK STEAM PU 


FOR EVERY POSSIBLE 


E0.F. BLAKE MFG CO0.79& 81 LIBE aTYS SI NY 

CAUSEWAY FRIEND STS. BOSTON 
50 CANAL ST. CHICACO 

SEND FOR VA STRATED CATALOGS 


TENTH INDUSTRIAL EXHIBITION, 


UNDER THE AUSPICES OF THE 


2. 9 , 
Mechanics Institute of San Francisco. 
Manufacturers, Mechanics, and others are advised that 
the above E XHIBITION will be opened in San Francisco 
on the 17TH DaY OF AUGUST next, and continue open at 
least one month. 
The Board of Managers invite a, who desire to exhibit 
to send in their applications for apace, without delay, to 
Mr. ULVER, Secretary, Ti Post St., Ban FRAN- 
c 1800, ¢ CAL., who will promptly answer all {nquiries. 
000 persons, from all ~ of the Pacific, visited 
the last Exhibition, to see what could be learned or pur- 
chased in San Francisco and the United States. 
San Francisco, with its population of a quarter of one 
million, is in intimate relations with Japan, China, Aus 
tralia, Mexico, Hawalian Islands, British Columbia, the 
various Islands of the Pacific, and contiguous domestic 
Territory. There is no charge 4 Exhib won Space: and 
is furnish 


wer for driving ——— ee’ 
"7 "A. 8. WALLIDIE, Preatdent, 


By order of the Board. 
AGENTS WANTED. 
Men or women. $34 a week. Proof 
furnished. Business antand 
able with no risks. 16 
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LASS Movrds, for Fruit Jars, Lamps 
Bottles, me Stands,etc., made by H. BROOKE 
15 years Con. WHITE and CENTRE 8T8 For any 


ulre a mould (or die). 


thing new in glass, you will re 
zine 


Every description of moul 8 for glass, rubber, 


etc. Send modei or drawing, inciose stamp. 








WAsTED AGEN cs crerywhere 1 4 canvass for our 
eat Centennial Book, wer the apecial no- 

ents ‘or — culars, address 

JSSELL, » Boston, M Mess. 


T[LIan seu wre 


+*" BEAMS & GIRDERS 
T Union Iron Mills, Pittsburgh, Pa. 


The attention of Engineers and Architects is coed 

to our improved Wrought-Iron Beams and Girders ( 

tented), in which the compound welds between the 4 
and , which have proved so onjoctionatte in the old 

mode 0! manufactu: uring, are entirely avoided. We are 

to furnish all sizes at terms as favorable as can be 

obtained elsewhere. For descriptive — 

Carnegie Brothers @ Co.. Union Iron Mills, Pittsburgh, Pa 


x WHIPPLE’ 's 
Patent Door Knob. 


Awarded a Bronze Medal at the American Institute Fair 
for 1874. The Judges say: “ We consider this method of 
fastening DOOR KNOB a great improvement over any 
thing yet invented for the purpose, as it obviates the use 
of side screws and ee | = a I... lated to sult 
any thickness of Doo Sen 
THE PARKER «& WHIPPLE: COMPANY, 

West Meriden, Conn., or 97 Chambers 8t.. W_Y 


Tae ee HEADING “T'Np 8 TAVES 
Bole INGLES’ of the well STAVES 


known IxPROVED Law’ 
SHINGLE AND 
address 


tice 0 
the publisner, 


experienced 
B. B. ER 














rmve Sawine Macurye. For circulars 
TREVOR & CO., Lockport, N. ¥. 


N. F. Rata 


Water Wheel 


Was aptoctod, 4 years ego. end pat 
fo werk | in the Patent Ofice 
ington, . C., and has 

best. id sizes rices 
wer than any other * ‘aret class 


nee. Fe 
F BU RNIAM Youn, Pa. 


ICHARDSON, MERIAM & CO., 
ee h oe 
caving ’ nes, Saw Mills, Saw eee. 
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Seroll 8a eeaiwene Cut-off, and Machines, 
ws. Rip- sa’ 
apoke and and Wood ood Turning Lathes, and various other kinds 
Wood- work: ery. Catalogues and lista 
sent on appli ) 7. WwW ¥ 
Warehouse. 101 Liberty Street, New York. r] 
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Advertisements. 











Per bese 55. ° 2 Fb Sate n line. 


Engravings may head advertisements at the same rate 


measurement, as the letter press. Ad- Gentie 
ee must be wen at publication office as mill and nd selling them for three years, and find the 


early as Friday morning to appear in next issue, 


Messrs. Emerson, Forp & Co 


the best saws I ever used. 





Cylinder Oil. 
Fesine, ey yile,& Lelns the be best. Established "58, 





Made from pure long fibre Asbestos—Self-Lubricating. 
Asbestos Roofing. Boiler Coverings, Paints, &c. 
Send for Ujustrated Pamphlets, Price Lists, &c. 
HW. W. JOHNS 87 Maiden Lane, N. Y. 


Also for) Downie Trainer & Co.,evonshire st.,Boston 
Sale by | Kirkwood & Dunklee, ie Lake St., Chicago. 


Asbestos Boiler and 
Pipe Covering 
PATENTED BY US, 

Save 20 per cent in fuel. ROOFING LIN EVERY STYLE. 


ASBESTOS FELTING COMPANY, 
316—322 Front St.. New York, 
Near Gouverneur Street. 





PUMPING ENGINE WANTED 
For Yonkers Water Works, capacity 2 million gallons 
in 2éhours. For further information, apply at Office of 
Water Commissioners, Yonkers, N. Y. 





EARNERS’ AND SHORT LINE TELEGRAPH 
Bu INSTRUMENTS. 
BEST IN THE WORLD. 
All kinds of Long awh and Electrical Goods—Batte- 


ries, Instrumenta, 
SMT! Hi S MANUAL OF TELEGRAPHY. Tome beg 


ri Deter tive Circulars Free. 
° OTL LOTSON & CO., 8 Dey St., New York. 


FOR SALE. 


Second Hand Lathes, 


18 & 22 inch Swing, 6 & 10 feet Beds. 
In good condition. At alow figure. Alsoa 


Shattiny Lathe, 


N. Y. Steam Bagine Co's m: Y 20 inch sewing; ld in 
feet between Centers. 
NILES TOOL WORKS 
Hamilton, Ohio. 


PORTLAND CEMENT 


For Walks, Cisterns, Foundations, Stables, Cellars, 
Bridges. Reservoirs, Breweries, etc. 

Remit 6 cents postage for Practica] Treatise on Cementa’ 

. Mercuayt & Co., 7% South St.. New Yoru: 


THE. HEALD & STSCO 
Patent Centrifugal I Pumps. 


VERTICAL & HO 
Fira Premiums at a A Orleans, Gincinnat, ‘and New 
Yo 


rk. **M edai of Special Awar 
pe nstitute, 1872. 


Perfect satisfaction guaranteed. The cheapest, most 
durable, popular and successful Pump known, for Paper 
Moexers, Tanners, Contractors, Brick Makers, "Distillers 
ec Pumps with engine on ee. complete, at low 
figures,for Wrecking, Dredging, Irrigating, etc. Illustra- 
ed pan gale, free. 800 references to ies actually using 
the Pump. a ages of the stron, ible test! mony 

Address H S{sco & C winsville 


Diamond Solid Enery Wheels. 


nema Fag yt 25; 8x1, $2.25; 12x14, $5.50; 16x2, $12.50; 

18x2 a Sie, 00; ; ixs. 3, ie. All other sizes at pro- 

portionate prices. Pact cutting, free from glazing, they 

are the best Solid Emery — ae diam. of holes 

fn your order for wheels. Em Grinders une jualed by 
anyinthe world. AMERIC AN WisT DRILL CO.,, 
_Woonsocket, R. I. and 15 New Church St.. New York 


Patented 1868-1874. BOLT CUTTERS. 
Dies open and close and Bolt 
thrown out automatically. 
One pattern, holds finished bolts 
on centres and threads them with 
greater accuracy and uniformity 
and ten times as fast as a chaser 
in a Lathe. Highest award of 
American Institute, 1869 & 1874. 
Wood & Light Machine Co., Worcester, Mass. 
make all kinds of [ron Working Machinery. 
Also, Shafting, Pulleys, &e. 





Address 
























ground saws for shingle resawing, &c. For ill 


"fixe. | SHINGLE SAWS! SHINGLE SA WS! 


STA NTON, MICHIGAN, June 8, 


- r Shingle Saws in my TED yw 
en—I have been eaing you Bn Ae 
ave ipeen practically cages 
making shingle seven years; and all I need say in rega 07 
satisfaction soar saws give is that, if I sell a man one pair of § 
Shingle Sea, he is sure to be my customer i. = — 
E. H. KELLOGG, a, another 


J 100.00 GOLD PREM 
Our SU TERIOR DAMASCUS TEMPER $100.0 GOLD ioe and price list, adaress 
EMER 





Scientific —, 


18%. 


= al 


INE Co 


ALL FREE iy CAR 


G. CASE. 
1UM SAWS are superseding all “Gaur tape 


SON, FORD « CO., Beaver Falls, Pa. 


ta 
CALLS 
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THE ROOT SAFETY 


BOILER. 


OVER 1,200 IN USE. 

The distinctive claims presented by this boiler are 
SAFETY FROM DESTRUCTIVE EXPLOSION 
OTMOST DURABILITY; 

HIGHEST ECONOMY, 


And Greatest Facility for Enlarging, 
Cleaning, and Repairing. 
2 For Illustrated Catalogue, address 


Abendroth & Root M’f’g Co., 


GREENPOINT, BROOKLYN, N. Y. 


WHES. YOU DESIRE BOOKS, panD TO GEO. E. 
STEVENS & CO., Cincinnati, O. Ask prices or 
information. 


GLASS OIL CUPS 


of all kinds. Brass Fittings for age Water and Gas. 
Brass Castin, Send for Cata 
HILI LARD & HOLLAND @ Gold St.. New York. 


IRON AND STEEL 


DROP FORGING. 


Of Every Description, at Reasonable Prices. 


The Hull & Belden Company, Danbury, Ct. 






















SCALE PREVENTIVE. JOS. G. ROGERS & CO., 


R OGERS’ TANNATE OF SODA BOILER 
i 2” Send for book on Boiler Incrus- 


son, Ind. 
tation. 





WINANS’ Boiler Scale Freventive, ag 


N. 
H. Wall St., N.Y.) 3 yearsa 
jury ; oldest, best, cheapest An 


ractical success oin 


-Incrustant, 35c. per Ib, 


[JULY 17, 1875, 


Advertising Agen. 


eT. V. Carpenter. 
Box 773, New York city, Address 











Fork. 


Corrugated Iron 
= ae Roofs, Shut- 

etc. MOSELY 
1HON BRIDGE AND ROOF 


Office 5 


New 
Send for ay ATR, 


From 60 inches to 14 feet § 


Radial Drilling Machines, 


Suitable for any class of work, and other 


Machine Tools, 


Of the most perfect Cesocter, from entirely hew 
patte 


Boring and Turning Mills, 








TO INVE 





AND MANUFACTURERS 


The 44th Exhibition of the American Institute will open Sep- 
tember 9th ; Machinery will be received after Augugt 15th, other 
goods after August 29th. For particulars address ‘‘ eneral Sup- 

york.’’ 


erintendent, American Institute, Ne 


NTORS 


Ww 


tw Our Boring Mills baer tas best reputation of any 
in America, and are in use from Connecticut to (; ‘ali- 
forna. 
Photographs, Circulars and References sent on applica- 
tion. Address NILES TOOL WORKs., ; 
Hamilton, Ohio, 


S PASTIL A SURE RELI 2 
IDPEE? STOWELL & CO. Charlestown = 








NOYE’S 
Mill 


aay A: e United States 

Sinstonse table Mills Smut 
Picks, Water Wheels, lleys an 
adapted to flour —, ¥ ee Send for 


NOYE & 80 lone bemato, X. i. 


Works 


They mex e Burr] ‘erby 
Machines, Fac ers Mill 
and special! 


catal 


Working Models 


id Experimental Machine Metal or Wood, 
J. WERNER. 62 Center St ™ r. ” 


HARTFORD 











ENGINE LATHES, DRILLS £0. 
NEW HAVEN 


wut a 


Send for Price. a 





Address 





teeth of fine pitched wheels. 
they wear, made us give them up at firstand go bac 
wheels; but our men (who do the work by p ece) agreed to reduce the price so 
so much, if we would supply them, as they said, ‘ with the fine kind of wheels they 
had last,’ that the reduction does more than pay for the wheels altogether.” 
THE TANITE COMPANY, 
Stroudsburg, Monroe Co., Pa, 





“What they say in Europe 


From Messrs. G. W. Murray & Co., Engineers, Iron Founders and Machin- 
ists, Manufacturers of Agriceltaral Implements, &c. 


F FounpRY, Sc 


Ban 
** We have now had a few trials of your Tanite Eme 
them over 12 mooths. the ordinary shaped ones (square r ges) for dressing cast- 
ings and general work; those you specially made for us, we use for 
The first cost being so high, and ine rapid way 
to the London 


otland, May 3d, 1875. 
Wheels, having used 


dressing tne 
e emery 








Time Detector, cepable of accurately controlling the 
motion of a watchman or patrolman at the different sta- 
tions of his beat. Send yi ey 2 

55, eK. BUERK, P. 0, Box 979, Boston, Mase. 


Steam of ar 


MPORTANT FOR ALL CORPORATIONS AND 
MANF'G CONCERNS--Buerk's, Watchman, (Steam Super-Heaters, 
Set under boilers, or in separate furnace, will supply Dry 
y reas uired temperature, and save fue 


HENR BULKLEY, 9% 


Liberty St., New York. 





3.—The suit against [mbaeuser & Co., of New York, 
oe decided in my favor, June 10, 1874, ge ae 
have been ¢ d against Imb 





Co. for se! 


clock with as series of springs in = tag and marke 
Pat'a Oct. Persons asing se, or any other 
clocks SR on my Patent, will be dealt with accor- 
ding to law. 








Niagara 
SteamPump Works 


ESTABLISHED 1362, 


Pyrometers, 


ing. contrary to the order of the Court. and espectally ha Boiler flues pyar Heated 8 Pioom = Stills, &c. 


HENRY W. BULKL 


- BOLT CUTTERS. 


SCHLENKER’ 4 St AtPOMARY 1 REVOLVING 


OLT CUTT 
G3 Send for poe oc 


R. L. HOWARD, BUFFALO, N. Y. 


For showing heat of 
Ovens, Hot blast pipes, 


a) Liberty 8t., New York 


le Manufacturer, 








CHARLES B. HARDICK, 
No. 23 Adams Street, 
BROOKLYN, N. Y¥. 


DAMPER SB 


REGULATORS 
MURRILL & KEIZER. 44 Holliday St., Balt. 


and LEVER 
GAGE COCKS. 








“Mum & Co’s Patent Ofices, 


NGINES AND BOILERS 
Portable and pene. For 
GOODWILL 


N & WHI 


New and Second-Hand} 


description eaarese 
, Ol City, Pa. 





Established 1846, 


The Oldest Agency for Soliciting Patents 
in the United States. 


ay 


Machinists’ Tools. 
EXTRA HEAVY AND IMPROVED PATTERNS. 
LUCIUS wise. = —= 
WAREROOMS ® Mays og 4 Mileage Re 


.Planers,Boring hitis 


Driiis.and Gear Cut- 





TWEN1Y-H1GH2 YEARS EXPERIENCE. 


MORE PATENTS have been secured through 


HE MAKERS OF A LINE OF STANDARD 
and long advertised Mechanical Goods desire an 
active Agent in each one of the New oe ay | 


this agency, at home and abroad, than through any other in An competent person, giving sa 


the world, 


They employ as their assistants s corps of the most ex- canvass his'S 


perienced men as examiners, specification writers, and 


he Seoesannete an 


RGAN, 








Mpecial Notice te Dealers in and Users ot 


Wood Working Machinery. 


Woecesrze, Mass., May 25, 1875. 
The undersigned, Lai | Rvpabl a « the ¢ entire Manu- 
facturing Establishment o including 
PATTERNS, Patents, Goop WILL. NCouumstoxpunce, 
and everythin pertaining to the b kK 
excepted), will continue the manufacture of food Work- 
ing achinery, and be prepared to furnish new machines, 
or poses for repairs, as furnished by either concern in 
years post 
We shall at once remove our present Works oe our new 
yn a ee the two establishments—and be able to 
urnish customers with improved Machinery, both in qual- 
ny ot stock and workmanship, and at reasonable prices. 
e would take this opportunity to return our thanks to 
our old friends and customers, and would be most happy 
to see them at our new quarters (26 Salisbury Street) and 
would remind them that we shall continue to manufac- 
ture Wood Working Machinery generally, making a spe- 
claity of Woodworth, Daniels’ and Dimension Planers, 
Surfac ing Machines, Tenoning ag and Re-Saw 
Machines, Saw ite ches. You tfully, 
wit y~+6 RUG & RICH AE DSON 
28 Bak sbury St.. Worcester, Mass., U.S. A. 








MACHINISTS | s FOOLS. 


Reduced Pri 
Bet Iron Dogs, Ay od > vedas 
** Bteel ** 
Iron & Stee Clamps, Die Dogs, Clamp Dogs, Vice Clam 
i ie Cute 


rom er xe &e. Send 
LE COUNT, gout h Norwalk, Con Conn. 


Toda: & Raflerty MachineCo. 


MANUFACTORERS OF 


The celebrated Greene Variabie Once 

Patent Tubular and Flue Boilers; ode vies fe Valve + 
tionary, ” teu Pipe Portable fa 

Ee. Steam Mill Gearing, Bhafting kee 


bras 0 tor th the spe anata and mec: 


Fs Governors and rd, Stop-Valves; 


NKEROOMS, 10 BARCLAY ST REY 
WORKS PATERSON, NEW JERSEY: EW’ Youur 








ected from the ranks of the Patent Office. 
SIXTY THOUSAND inventors have svailed 


draft that can be tound, many of whom have been se- B 


OOKS FOR B 


frequency with whieh he he > will 
tate, will receive apy tees g 
protection, and Bee rights. 


SEND FOR ILLUSTRATED CATALOGUE. 
A. J. Bicknell & Gon ST 27 Werres St..N.Y. 


tisfactory ase’ 


Box’ wit, New York. 


ULLDIERS. 





themselves of Munn & Co.'s services in examining their in- 
ventions, and procuring their patents. 

MUNN &CO., in connection with the publication of the 
ScrenTiFio AMERican, continue to examine inventions 
confer with inventors, prepare drawings, specifications, and 
assignments,attend tw filing applications in tho Patent Office 
paying the government fees, aud watch each case step by 
step while pending before the examiner. This is done 
through their branch office,corner F and 7th Streets, Wash- 
ngton. ‘They also prepare and file caveats, procure design 






BusinessMen 


Printing 


Fxtelsioy » Your Own. Printing 


Press for cate, hi, epee, oe, 


advertising, save money and mm aadiohe 
trade. Amateur Printi 
ful pastime for spare hours. "BO S 
have great fun and make money fast 
at printing. Send twostamps for full 


esses ca eee a On pe etc tothe Mfrs 


dotheir printing and 
it 


Meriden, Conn. 





patents, trademarks, and reissues, attend to rejected cases 
(prepared by the inventor or other attorneys), procure copy- 
rights, attend to interferences give written opinions on 
matters of infringement, furnish copies of patents: in fact 
attend to every branch of patent business poth in this and 
2 foreign countries. 

Patents obtained in Canada, England, France, Belgium 
Germany, Russia, Prussia, Spain, Portugal, the British 


PaTEN- 


THE NATIONAL 


Steel 








TED 


Adopted and in use by U. 8. BAY F b 
gen ne YS or sale PENCE CO. 


for Circular. 
E. %h 8 


treet, N. Y py for the U 


Cleaner. 


JULY 
1874. 





“olonies, and all other countries where patents an 


granted. 

A specia) notice is made in the Scrmrririo AMERIOAN of 
al] inventions patented through this Agency, with the 
name and residence of the patentee. Patents are often 
sold, in part or whole, to persons attracted to the invention 
by such notice. 


foot E. 9th Street TS 


NON-COMBUSTIBLE STEAM BOILER & PIPE 


COVERING 


r cent. CHALMERS SPENCE CO., 
1202 N. 2nd St., St. Louis. Mo. 


es ten to twenty pe 








A pamphlet of 110 pages, containing the laws and full di- 
rections for obtaining United States patents, also a circular 
pertaining excly ‘ively to Foreign Patents, stating cost for 
each country, t.me granted, ete., sent free. Address 

MUNN & Co,, 
Publishers SCIENTIFIC AMERICAN, 
37 Park Row,N. Y. 
d eee CeO orner F and 7th Streets 





any others. It has tw 
movable parts to get out of 


THE 
er tenets een 
FRIEDMANN’S PATENT, 
Uver 15,000 Now in Use Here and in Europe 


Throws more and hotter water, 


NATHAN & onary. 
2” Send for Catalogue, 


wo ht fixed Nozzles, and no 


with less steam. 


Sole Manufacturers 


STEAM BOILER 
Insnection & Insurance 


COMPANY.. 


W. B. Frawxim, V. Pt. J. M. Avian, Pres't, 
J. B. Prance, See. 


HAETFORD, Cone. 


SASH HOLDER, 


Just Patentei—Iinvented b R. CALKINS, of 8t. Jo- 
seph, Mo.—is simple an Baostve See description 
page 25 of this paper. 








PATENT 


OLD ROLLED 





SHAFTING. 


46 [aCt Dhl this omalling aas 1 per cent greater 
strength, a@ finer finish, and ts truer to gage, than an 
other in use, renders it undoubtedly the most economical. 
We are the sole manufacturers of the CELEBRATED 
CoLiiys’ Pat. CouPpLina, and furnish Pulleys, Hangers 
etc., of the most approved Fylee. Price list mailed on 
application to ES & LAUGHLINS. 
Street, =e and 38rd Avenues, Pittsburgh, Pa. 
19) 8. Canal eteego, In. 
G™ Stocks of this ‘Shafet store ana ror sale by 
FULLER, DANA, & FITZ, Boston, Mass. 
GEO. PLACE & CO., 121 Chambers street, N. Y. 
PIERCE & WHALING Milwaukee, Wis 


Cement, 

From the best London Manufacturers. For sa 4 
JAMES S BRAND 55 Cliff st * 

_A Practical Treatise on Cement furnished for % cents. 








SCIENTIFIC AMERICAN, 
FOR 1875. 

THE MOST POPULAR SCIENTIFIC PAPER 
IN THE WORLD. 


THIRTIETH YEAR. 


VOLUME XXXIII—NEW SERIES 
The publishers of the SCIENTIFIC AMERICA) 
beg to announce that on the third day of Juy, 
1875, a new volume commenced. It will cont:nuc 
to be the aim of the publishers to render the con- 
teats of the new volume more attractive and use- 
ful than any of its predecessors. 


To the Mechanic and Manufacturer. 
No persou enguged in any of the mechanical pur- 
suits should think of doing without the SCIENTIFIC 
AMERICAN, Every number contains from six to tep 
engravings of new machines and inventions which 
cannot be found in any other publication. 
The SCIENTIFIC AMERICAN is devoted to the 
interests of Popular Science, the Mechanic Arts, 
Manufactures, Inventions, Agriculture,Commerce, 
and the industrial pursuits generally ; and it is val- 
uable and instructive not only in the Workshop and 
Manufactory, but also in the Household, the Li- 
orary, and the Reading Room. 
TERMS. 
One copy, one year (postage included)... .....$3,20 
One copy, six months (postage included).... 1.60 
One copy, three months (postage included).. 1,00 
One copy of Scientific American for one 
year, and one copy of erigraving, “ Men 
nF ES BPR aT 10.00 
One copy of Scientific American for one 
year, and one copy of “Science Record” 
RANT tas, indgbentatiean ciavevsesse 5.20 
Remit by postal order, draft, or express. 
Address all letters and make all Post Office or- 
ders and drafts payable to 


MUNN & CO. 
87 PARK ROW, NEW YORK 


CHE « Scientific American” is printed with 
i ENEC JOHNSON & CO.’S ENE. Tenth and 





berty St., New York, 


Lombard 8ts., Philadelphia and 58 @old St, New York 
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